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CHAPTER 19: FOX RIVER BASIN 


19.01 DESCRIPTION OF THE BASIN 


a. Physical Characteristics 
Geography 


The Fox River drains an area of about 2,600 square miles in 
northeastern Illinois and southeastern Wisconsin, flowing in a 
southerly direction from its headwaters near Milwaukee, Wisconsin, 
to its confluence with the Illinois River in La Salle County, 
Illinois. Within the NIPC water guality planning area, the basin 
is approximately 54 miles long and 27 miles wide at its widest 
point and drains an area of about 960 square miles. Included in 
the Illinois portion of the baSin are parts of all six of the 
counties in the NIPC 208 area. Terrain is highly variable and 
hilly, particularly in the Fox River valley, and the river conse- 
quently has one of the area's steepest gradients. However, the 
construction of numerous dams has slowed the river's velocity 
considerably. 

Certain areas in the basin are environmentally sensitive and 
deserve special attention in clean water planning. The northern 
half of the basin in Illinois is .a complex area of lakes and water- 
ways. More than 500 of the basin's 600 odd wetland areas are over 
10 acres in size. Of particular importance are ‘five bogs, four of 
which are in nature preserves, which are important habitats and 
are the last of their type in northeastern Illinois. There are 17 
nature preserves, prairies, and forest preserves of special envi- 
ronmental concern in the basin; they are similarly concentrated in 
the north and are important as wildlife habitats. Another area in 
the basin deserving special protection is a large groundwater re- 
charge area in southeastern McHenry County. 


Waterways 


The basin has a relatively complex drainage system, consisting 
of 32 important tributaries and 103 lakes and ponds over 10 acres in 
Size. Twenty-one of the tributaries drain directly into the Fox 
River, three are tributary to Otter Creek, and one each drains into 
Ferson Creek, Blackberry Creek, Big Rock Creek, Squaw Creek, Pistakee 
Lake, Grass Lake, Fox Lake, and Lake Catherine, all eventually drain- 
ing into the Fox River. These inland waterways are described in 
Tables 19-1 and 19-2. There are also 14 dams on the Fox River within 
the basin. These dams create still pools of considerable size and 
act to slow the flow of the river. 
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TABLE j9-] : STREAM INVENTORY, BASIN 


AVG. WATER DRAINAGE 
LENGTH GRADIENT 
STREAM NAME WIDTH |SURFACE AREA COMMENTS 
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Geology 


Unconsolidated glacial deposits range in depth from a few feet 
along portions of the Fox River valley to more than 300 feet in the 
morainic uplands of Lake and McHenry counties. The dominant deposit 
is till, found throughout most of the basin but usually buried below 
younger deposits. Till is relatively impermeable; groundwater infil- 
tration capability is limited and, as a result, the application of 
wastes, fertilizers, or agrichemicals to it presents the risk of 
polluting stormwater which, in turn, can pollute surface waters. 

Deposits of sand and gravel are found in valley trains, in broad 
outwash plains and in ice-contact deposits in the northernmost portions 
of the basin. Infiltration is rapid in these deposits, and pollutants 
may enter groundwater as a result of leachate from landfills, dis- 
charges from septic tanks, and surface applications of wastes, 
fertilizers, or agrichemicals. 

Glacial lake and windblown deposits are found in widely scattered 
areas of the basin, filling depressions in till and outwash plain 
areas. Usually fine grained, these materials have low permeability, 
and runoff to surface waters can be a problem. For this reason, septic 
tanks and landfills will usually not function well in these materials. 

Soil conditions limit septic tank usage in most of the basin. In 
the northern half of the basin, ground conditions causing septic tank 
problems include high infiltration capacity, low conductivity, poor 
surface drainage, and steep slopes. Restrictions in the southern half 
of the basin are generally less severe with some areas having little 
or no restrictions for septic tank usage. Most severely restricted 
are areas in which aquifers lie close to the surface, notably in some 
parts of the northern half of the basSin and in the Kane County portion 
of the Fox River valley. Figure 19-2 shows areas not suited for sep- 
tic tank usage. 

Predominant soils in northeastern Illinois are described in Chapter 
Four. Soils occurring in this basin are identified in Table 19-3 


b. Socio-economic Characteristics » 
Population 


The estimated 1975 population of the basin was 545,424, represent- 
ing 15 percent of the combined 1975 populations of Du Page, Kane, Lake, 
McHenry, and suburban Cook counties. The population density (569 per- 
sons per Square mile) is one of the lowest in northeastern Illinois. 
Rates of population change are presented and compared with rates of 
population change in the region and in Du Page, Kane, Lake, McHenry 
and suburban Cook counties in Table 19-4. 

The largest communities in the basin in 1975 were Aurora and Elgin, 
and the smallest were Hainesville and Pingree Grove. Most of the 
basin's communities had high rates of growth between 1950 and 1975. 
Table 19-4 provides population forecasts for facility planning areas 
in the basin. A continuation of high rates of growth is forecast 
throughout the basin. Projected wasteloads, which are discussed later 
in this chapter, are based on these population projections as well as 
commercial, industrial, and extraneous loads. 
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Figure 19-1: BASIN LOCATION 
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TABLE j9~-4 : POPULATION CHANGE 1975-2000 


Es 7 % Change 
| FACILITY PLANNING AREAS | 1975 1980 1985 | 1990 | 1965 | 2000 1975-2000 
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Source: Northeastern Illinois Planning Commission 19-12 


TABLE j9-4 : POPULATION CHANGE 1975-2000 
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Source: Northeastern Illinois Planning Commission 


Land Use 


There is a wide range of land use in the Fox River basin, though 
most of the basin remains in the land use category of vacant, agri- 
cultural, and forest areas (Table 19-5). The northernmost part of 
the basin is a mixture of dairy farms, lakes, and resort towns, while 
that portion of the basin south of Lake and McHenry counties is typi- 
fied by cropland, old farming communities, the western edge of 
Chicago's suburbs, and the heavily urbanized old industrial cities 
on the Fox River. Some heavy concentrations of commercial and in- 
dustrial land use are found in or near the cities, which are built 
either on the bluffs along the river or in the river valley itself. 

Most of the public and quasi-public open space in the basin is 
contained in large forest preserve areas in Cook County and in the 
northernmost portion of the basin. Mining includes three limestone 
quarries in Kane County; scattered sand and gravel pits, usually 
along the Fox River valley; and a number of peat pits. 

NIPC land use forecasts anticipate increasing urbanization, with 
accompanying changes in land use, as indicated in Table 19-6. The 
largest proportionate increases are forecast in nonresidential land 
use categories, particularly in land for manufacturing and commercial 
purposes. The amount of undeveloped (open, vacant, agricultural) 
land is forecast to decrease by approximately 15 percent by the 
year 2000. 


Economy 


Employment in the basin is dominated by manufacturing, although 
in recent years manufacturing employment has not grown as rapidly as 
employment in the service industries. Employment in agriculture, 
finance, real estate, government, and retail trade has grown at a 
somewhat higher rate than employment in manufacturing. 

The total number of people employed in the basin was 139,637 in 
1970 and this number is forecast to increase by 65 percent, to 230,219 
by the year 2000. Table 19-7 indicates substantial increases between 
1980 and 2000 in all categories of employment. 


Water Supply 


Lake Michigan is now, and will continue to be, the major source 
of water supply for northeastern Illinois. About 5 million people 
in Chicago and 89 other communities use lake water. However, in the 
Fox River basin, groundwater pumpage is the sole source of water 
Supply. Shallow sand and gravel wells account for 61 percent of 
groundwater pumpage, shallow dolomite wells account for 10 percent, 
and deep sandstone wells, for 29 percent. 

The Fox River basin includes parts of 54 townships, all or portions 
of 63 incorporated municipalities, 57 sanitary districts, and 51 other 
special districts. 


Recreation 


By virtue of its many lakes and hills, the northern portion of 
the Fox River basin has become what is probably the major recreational 
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TABLE 19-51970 LAND USE 


| % of 


Single Family Residential 


Multi Family Residential 
Mobile Home Parks 
Manufacturing and Processing 


Transportation, Communications, & Utilities 


° 


Railroad Rights-of-way 
Airports 

Streets & Parking 

Trade 

Services -Private 


be ee) 
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Services - Institutional 

Military Services 

Cemetaries 

Entertainment Assembly 

Public Buildings 

Public and Quasi -Public Open Space 
Mining and Quarries 

Vacant, Agricultural & Forest Areas 
Vacant-Under Development 

Water 

Warehousing 

Shopping Centers 

Hotels - Motels 

Parking Lots 


TABLE j5_¢ LAND USE FORECASTS (ACRES) 


OO 


SOURCE: Northeastern Illinois Planning Commission, 1976 
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TABLE 19-7: EMPLOYMENT FORECAST 


1970-2000 
CATEGORY 1970 % increase 


Source: Northeastern Illinois Planning Commission 


area in the region. A number of lakes have facilities for boating, 
fishing, and swimming. Winter sports include tubing, cross-country 
skiing, tobogganing, and ice skating. In many of the lake communi- 
ties, a high proportion of the homes are used only as summer or 
weekend retreats. Additional recreational opportunities, including 
camping, are available at Chain-O-Lakes State Park and Moraine Hills 
State Park. 


19.02 EFFECTS OF OTHER PROJECTS 


In many basins there are studies or projects underway which may 
directly or indirectly affect surface and/or groundwater quality. 
Most will have indirect effects, since they usually pertain to water 
quantity or hydrologic modifications. Included in these classifica- 
tions are the flood control activities of the U.S. Soil Conservation 
Service (SCS), the U.S. Army Corps of Engineers, and the Illinois 
Division of Water Resources. The soil conservation programs of the 
SCS also have an influence on water quality. . 

There are many local,county, state and federal public works 
projects which can affect water bodies. Perhaps the most significant 
is the construction or improvement of roads and highways. In those 
instances, drainage patterns may be altered, local farm tiles may 
be interrupted, silt may be introduced into streams, and vehicular 
pollutants may be conveyed to rivers and streams. Waterway crossings 
by highway projects and similar crossings by various public and pri- 
vate utilities all affect water quality to varying degrees and for 
various lengths of time. Not to be overlooked are public and private 
storm sewer outlets which may be authorized in the future. 

As can be seen, there are a wide variety of projects which affect 
water quality. However, in this section, attention will be given 
only to those with Significant potential impact. 
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Corps of Engineers 


The U.S. Army Corps of Engineers has a variety of responsibi- 
lities relating primarily to navigation and flood control 


J 


ah 


Navigation 


The Corps has general jurisdiction over navigable waters 
of the United States. 

The Fox River is not considered by the Corps to be 
navigable, since it does not sustain commercial navigation. 
As a result, it does not fall under the Corps' jurisdiction. 


Wastewater Studies 


BuccouditeLOrsect LolecUG OL the flood. CONLrTOL Act OLeLIbs 

and resolutions adopted by Congress in 1971, the Corps was 
involved in studying alternative wastewater management sys- 
tems for the Chicago-south end of Lake Michigan (C-SELM) 
area, which covered portions of northeastern Illinois and 
northwestern Indiana. Specifically, the study was directed 
at the evaluation of various regional wastewater management 
systems, including plans which would result in the elimina- 
tion of pollution discharges. An initial pilot study was 
completed in 1974. However, since this was only a planning 
study, the report contained no recommendations for federal 
action with respect to any of the specific wastewater manage- 
ment systems evaluated. The intent of Congress was for these 
studies to be presented to local units of government for 
their consideration. Given the widespread public opposition 
to the results of the study, the possibility at it being 
implemented must be regarded as remote. 


Dredge and Fill Permits 


Under Section 404 of PL 92-500, the Corps is authorized to 
issue permits for the placement of dredged or fill material 
into navigable waters or on adjacent land sites. Permits 
may be withheld if it is determined that the discharge will 
have adverse effects on water supplies, fish and wildlife, 
Or recreation. Under current guidelines, Corps authority 
extends to all navigable waters and tributaries where the 
average annual flow is 5 cfs or more. Thus, the entire Fox 
River and many of its tributaries are subject to this permit 
system. 
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The Corps has been involved in several studies relating to 
flood control in the Fox basin. More recently, interest has 
expanded to include comprehensive studies of other water 
resources problems. Pursuant to a U.S. House of Representa- 
tives resolution adopted April 11, 1974, the Corps has been 
involved in the preparation of a report to determine the 
feasibility of developing a comprehensive water resources 
plan for the basin, including flood control, water supply, 
recreation, fish and wildlife management, and aesthetic 
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enhancement. The study area includes the entire basin, 
including that portion in Wisconsin. Work is to be com- 
pleted in 1983, at which time, Select projects will be 
recommended for implementation. 


U.S. Department of Agriculture 


The Agricultural Stabilization and Conservation Service (ASCS) 
and the Soil Conservation Service (SCS) are the two principal units 
of the U.S. Department of Agriculture with programs related to water 
quality management. 


Je 


Sie 


Conservation Program 


The SCS and ASCS provide a variety of services directed at 
the reduction of soil erosion. The SCS offers technical 
assistance to individuals, local soil and water conserva- 
tion districts, and other interested parties in developing 
erosion control plans. The ASCS gives assistance through 
cost-sharing to farmers to control erosion and related 
water pollution problems. 


PL-566 Projects 


The small watershed program of the SCS, authorized by the 
watershed Protection and Flood Prevention Act of 1954 
(PL 83-566), provides a framework through which federal, 
state, and local units of government can deal with local 
water resources problems on a cooperative basis. The pro- 
gram is principally oriented toward the prevention of soil 
erosion and the control of flooding and sedimentation 
damages. Works typically include the construction of 
small reservoirs, stream channelization, grade stabiliza- 
tion, and bank protection. Projects are sponsored by and 
coordinated through local soil and water conservation dis- 
tricts and other interested agencies. | 

No PL-566 projects are currently proposed for the Fox 
River or its tributaries. 


Chicago Area River Basin Study 


In 1971, a Chicago area river basin study was initiated by 
the SCS under PL-566. Work was undertaken in six watersheds 
in Cook and Lake Counties to develop comprehensive plans to 
reduce floodwater damage. 

Poplar Creek, a tributary to the Fox River was included 
in the study, and in 1975, a floodwater management plan was 
completed calling for construction of .27 miles of earth 
dike and replacement of an existing highway bridge near 
Elgin. Other recommended measures included an accelerated 
program to control soil erosion, the purchase of certain 
flood plain properties and wetlands for open space preser- 
vation, flood plain regulation, and channel maintenance. 
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As a water quality benefit, the SCS estimates that imple- 
mentation of the plan would reduce the amount of sediment 
entering the creek to 28,100 tons per year. fThus,far, 
implementation has centered on construction of the dike. 


Illinois Department of Transportation 
Two divisions of this department have responsibilities for 
water quality management: the Division of Water Resources (IDWR) 


and the Division of Highways. 


1. IDWR 


IDWR has statutory responsibility for navigation and flood 
control projects on water bodies throughout the state. It 
also has permit authority for private and public projects 
which enter or cross over or under such waters. The divi- 
Sion also operates the McHenry Lock and Dam, which is used 
to control upstream water levels in the Chain of Lakes. 

The IDWR also has underway a number of flood control 
projects in the region. However, the Poplar Creek dike 
(noted previously) is the only flood control project cur- 
rently proposed for the Fox River basin. 


2. Division of Highways 


The Division of Highways is responsible for the construction 
and maintenance of state highways. Highways have associated 
water quality impacts both during their construction (e.g. 
erosion and sedimentation, disruption of drainage, etc.) as 
well as when placed in uSe (e.g., road salt usage, roadway 
drainage). Current long range plans call for the construc- 
tion of a multi-lane, Fox River valley freeway, which would 
generally parallel the river, and the Richmond-Waukegan 
freeway which would cross the river north of McHenry. 


SEWRPC 


The Southeastern Wisconsin Regional Planning Commission (SEWRPC) 
is the regional vlanning agency for seven counties in southeastern 
Wisconsin. SEWRPC has recently completed a 208 water quality manage- 
ment plan for its jurisdictional area. NIPC and SEWRPC have coordi- 
nated their respective planning efforts because of a common interest 
in Lake Michigan, the Des Plaines River, the Fox River, and tributaries 
to the Kishwaukee River. Emphasis has been placed on the development 
of plans for the Wisconsin portion of shared basins which will allow 
the more stringent Illinois water quality standards to be met. 
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Local Units of Government 


Municipalities, several counties, and a number of special 
purpose districts are involved in a number of projects which have 
direct or indirect water quality impacts. The general purpose 
units are empowered to adopt regulations, such as flood plain ordi- 
nances, on-Site stormwater detention ordinances, and soil erosion 
and sedimentation control ordinances. All of these have the poten- 
tial for improving water quality. Zoning ordiances, building 
codes, and health regulations all have the potential for at least 
peripheral impact on local water quality. Still other effects 
result from routine activities, such as street sweeping, sewer and 
catch basin cleaning, and solid waste management. Building permits 
which involve stormwater drainage systems which discharge into 
local streams can have important water guality implications. 

Special purpose districts also are involved. The Elgin and 
Aurora Sanitary Districts, as well as the MSDGC, have constructed 
extenSive wastewater facilities in the basin. The Cook County 
Forest Preserve District has been active in acquiring land in its 
portion of the basin and preserving it in a natural state. Most 
other large blocks of public open land in the baSin are held by 
the Illinois Department of Conservation. Local soil and water 
conservation districts have been active in promoting soil erosion 
control measures. 

Another organization is the Chain-of-Lakes-Fox River Commis- 
Sion which has been focusing attention on the flooding, water 
quality, and recreational problems of the upper portion of the 
basin. The commission has attempted to better define problems 
and their causes and has conducted some remedial work, including 
limited dredging of connecting channels in the Chain-of-Lakes. 


19.03 WATER QUALITY IN THE BASIN 


a. Applicable State Standards and Classification 


All waterways in the baSin are designated as "general use, 
protected for public and food processing water supply" and are 
subject to state standards for waterways with such deSignation. 

A full discussion of general use standards and other standards 
applicable to water quality is given in Chapter Five. 

The state has been divided by the Illinois Environmental Pro- 
tection Agency (IEPA) into hydrologic units that coincide with 
major river basins. These units have been further divided into 
segments on the basis of common characteristics. The Fox River 
basin is nearly identical to the four segments in the Fox River 
hydrologic unit delineated by the IEPA. These segments, like all 
others in the state, have been designated "water quality limited." 
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This designation means that water quality in the Fox River basin 
will be below state standards even when minimal effluent standards 
are being met in all wastewater discharges. 


b. Sources of Water Quality Information 


Assessment of current water quality conditions of the Fox River 
and its tributaries has been based on information developed from 
water quality sampling and analysis programs undertaken by this 
Commission and several other public agencies, principally the IEPA. 
Information obtained by NIPC from computer simulation of existing 
conditions using the Hydrocomp water quality model was also used to 
evaluate current water quality in the Fox River basin. 


Sampling and Analysis 


The water quality sampling and analysis programs conducted by 
the Commission included 48 in-stream sampling stations. (See Chap- 
ter Five). Seven of these stations were within the Fox River basin. 
The IEPA sampling program is a continuing effort at 178 stations of 
which 33 are in the Fox basin. 

In addition to the in-stream sampling program, NIPC conducted 
several other sampling programs including the following: 


- Land use runoff sampling and analysis at 16 sites and two 
Lake Michigan Ravines; 

- Sediment oxygen demand (SOD) measurements at 110 stations; 

- Benthic macroinvertebrate sampling at 116 stations; 

- Dam aeration/deaeration measurement at 48 structures; and 

- Fish population surveys at 60 sites. 


Sampling stations are shown in Figure 19-3. 


Computer Simulation of Existing Conditions 


As shown in Figure 19-4, the basin has been divided into 49 
areas called reaches. Measurements of water quality data were 
reported at 13 of these reaches, which summarized the water quality 
conditions of the entire 49. It is possible to assemble a complete 
picture of the basin in this manner because data collected at a given 
point reflect conditions throughout the entire drainage basin up- 
Stream of that point. Table 19-8 describes each of the 13 Summary 
reaches. 

The concept of reaches is an important one in this areawide 
planning program. Water quality research done by the Commission 
was conducted in the basin on a reach-by-reach basis. Reports of 
simulated existing and future conditions are prepared with the model, 
and presented, on a reach-by-reach basis. The data, in each case, 
represent simulated conditions at the "data output points" shown in 
Figure 19-4. ; 
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SUMMARY REACHES IN THE FOX RIVER BASIN 


data collection point: Nippersink Creek, 
at Thompson Road just upstream from Wonder 
Lake, 


data collection point: Nippersink Creek, 
where it flows into Nippersink Lake, 


data collection point: Grass Lake outlet 
above Nippersink Lake, 


data collection point: Sqaw Creek outlet 
into Fox Lake, 


data collection point: the Fox River at 
Johnsburg, 


data collection point: Flint Creek where it 
flows into the Fox River in Cuba Township, 
Cook County, 


data collection point: Spring Creek where 
it flows into the Fox River at Cary, 


data collection point: the Fox River at 
Algonquin, 


data collection point: Tyler Creek where 
it flows into the Fox River on the north edge 
of Elgin. 


data collection point: Poplar Creek where. 
it flows into the Fox River from the east at 
Elgin, 


data collection point: the Fox River at 
Valley View, 


data collection point: Otter Creek where it 
flows into the Fox River north of St. Charles, 


data collection point: the Fox River at 
Montgomery dam. 


oS ie 


6S 
ALNNOO|TIIM 
‘om 6 


Te hy pe tre 
7 ze ALNNOOD|F9OVdN | H 
é al fGounv 


af ~ < Ln = 
{ I?) Z ie ] 
3 copied L é , U 
/E A = jay) { a 


| 
Se eee » : 
= Ds t $e 

ae ; js . if 


Sane 
\ 


OVQIHD 1S3M 3 


2 x 
= \ 
wr ~~ 
. 
f \ 


JOAIYY XO4 uo pe}2207] 
IS Buyjdwies wee.s-u 
SIONITN11 


SNOILVLS DNITdWVS H3ALVM ‘2-61 2n6I4 


fee n. 


Th) 


Pinan 
+ 4 tah a 


Pu oulem 


TALAN IHYUM 


ca 


" 


ca a (al — in, 

NA a N319 1 
<s ae se St 
je kaa be 


iv J 
= E = e 
12 - a + — —— | aon 


MuVd 
JId VW 


2 tts 2 eee 


INV 


9 


ALN 


"6 
f 
s 
ioe ae cee Ge oe on 


\ i= 
THON : 
~ > { rm = 
a é % by FT} a | | 
| Wes NO eee ew ASE a . eee, 
SYS Z J JHIHSdAVH,_] 
: \ ae un i 
IH NOL ON UNA zl —_— a 


—t9* 


L 


TT a ne 
= —— STMNASHSLNADGHVD 


NS 245 Il Ge 
it fy 


te Hl Siygaie 
i 1 Esl : . 


<I 
a. Xe = 
- | i 


Sante 
STIIH NOLONIYHVE | 4 


AN 

AINNO SNv x 

‘os et os oe Senta amet 
ALNNOD BHN3SH OW > ; 


aug Apnis d1yjueg pue 
puewag uahAxo JuawIpes GSW 


Inv 


aug Apnis diyjuag pue 
puewag uabAxo }UuaWwIpas SMS] 


uoners Buibey weens SOSN 


uolze1S BulOIUOW 
AyjenD 1338M Vd al 


es 8... i ii haus & } aig Burjdwes weas3s-uy 


T ‘a ] 
 3An0H9 


WIHIVHd 


QN3931 


1. fh 
NMIOLSC 


Oo IHOHS 
| - Vie 


(> 
SEN 


ALNNO 


py Ag 


tNROD AX 


Dy aneuow 


Qo AuvH 


“SIM ‘FOWIIM “D Peo AjunoD | __ : a >) as 
[JAY XO4 UO pe}e207] a , 
Oss Suiyjdwes weens-uy 
SIONIT11 


"a wana wy ’ “¢  ALNNOD AUMBHOW \ 
o = = EES Ee. sess 


‘ SNOILVLS ONITdWVS H3SLVM :Z-6L 2nbiy | 


a aa, 
SMe 


Ko 
P\ | IF 
! AB 


ia ad v2 
ed 4. 
Ko Aa bile Pe 
x ae 
x Seo 
x <A 


fl 


TY % rt @ 
@ 
J EF Hebren % 
~ 
iN 
». = = 
e) 


\ MC Hg og 
%, 
oe 


Figure 19-3: BASIN MODELING SEGMENTS 
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Figure 19-3: BASIN MODELING SEGMENTS 
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As described in Chapter Three, the Hydrocomp water quality 
model is a computerized system that uses mathematical formulas 
to replicate the drainage basin of the Fox River. This process 
of using a computerized system to replicate conditions in a physical 
system is called simulation. 

To insure that the model really is an accurate representation of 
the real Fox basin, the behavior of the model has been compared to 
measurements of actual conditions in the basin. For example, the 
model's description of existing water quality in the basin has been 
compared to actual water samples collected and analyzed in the basin 
during 5976 and 1977. 

Sources of pollutants are categorized in the modeling process as 
follows: 


- Point sources: treatment plants and other discrete dischargers; 

- Nonpoint sources: surface runoff and groundwater seepage from 
developed and undeveloped areas; 

- Combined sewer overflows; and 

- Boundary conditions: the amount of pollution flowing into a 
basin from another baSin or another state. The Fox River ori- 
ginates in Wisconsin before entering Illinois, and boundary 
conditions are a major source of pollutants to the Illinois 
portions of the basin. 


See Pescriptlon ol Current’ Water Quality 


Results of Sampling and Analysis 


1. In-stream Sampling (208) 


Seven in-stream sampling stations were located in the Fox 
River baSin at the following locations: 
Station 1: Fox River at County Road C in Wilmot, 
Wisconsin; 


Station 2: Nippersink Creek at Winn Road in Spring 
Grove; 

Station 3: Fox River at McHenry Dam; 

Station. 5). Fox) River at Illinois 62 in Algonquin; 

Station 6: Fox River at State Street in South Elgin; 

Station 7: Fox River at Montgomery Road in Montgomery; 

Stavc lone oceeroxt Rivyerrdt Lilinois 4/-in Yorkville. 


Data were collected seasonally over a 13-month period (April, 
1976 through April, 1977) at each station primarily for use 
in calibrating the water quality simulation model. Results 
are shown in Table 19-9. Samples were analyzed for 19 con- 
stituents or characteristics, and stream flow was measured 
at the time of sample collections. Of the 19 parameters 
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evaluated, the State of Illinois has established standards 
for four: pH, temperature, dissolved oxygen (DO), and 
ammonia. In general, samples obtained were in compliance 
with these state standards. However, stations above the 
Chain-of-Lakes, reflecting Reach 106 and inputs from Wis- 
consin, did show violations of the phosphorous limitation 
of .05 mg/l. The only other violation of stream standards 
were low DO readings at Station 7 during July. 


In-stream Sampling (IEPA) 


Thirty-three IEPA in-stream sampling stations are located 
in the Fox basin. The results of samples taken from these 
Stations during 1976 are shown in Table 19-10. Overall, 
only one percent of the samples showed violations of the 
ammonia/nitrogen standard, and one percent showed violations 
of the DO standard. Violations of the fecal coliform and 
copper standards were more frequent, with a few violations 
of the iron, lead, silver, and pH standards also noted. 
The DO violations were noted in Reach 121 on the Fox River 
at the Grass Lake outlet and on Indian Creek in Reach 480. 
The ammonia violations were obscured in Reach 310 on the 
outlet of Crystal Lake near Algonquin and on Flint Creek 
in Reach 270. Fecal coliform and metals violations are 
scattered throughout the basin. 


SOD sampling 


Thirty of the sites at which SOD was measured are in the 
Fox basin. The overall purpose of these analyses was to 
estimate the oxygen demand exerted upon the overlying 

water by bottom-dwelling (benthic) organisms. Conditions 
were classified as one of the following: clean, moderately 
clean, slightly degraded, moderately polluted, polluted, 
heavily polluted, or sewage sludge-like. Table 19-11 : 
shows the results of this classification process. The 
benthic condition of most of the basin is slightly degraded 
to moderately polluted. However, areas of moderate and 
heavy pollution were noted. 


Biological Classification 


As part of the SOD study, benthic macroinvertebrate commu- 
nities were analyzed, and mathematical Shannon-Weaver indices 
reflecting the nature and diversity of these communities 
were developed according to standard formulae. Indices 
above 3.0 are generally indicative of clean water; values 
between 1.0 and 3.0 are indicative of moderately polluted 
water; and values below 1.0 are indicative of severe pollution. 
There are 36 stations at which biological analyses were 
made. The results, shown in Table 19-12, indicate moderate 
to severe pollution throughout the basin. 
Samples were also rated under the IEPA's classification 
system, in which case, the Fox River basin was classified 
as semi-polluted to polluted. 
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TABLE 29-11 GENERALIZED BENTHIC SEDIMENT CONDITIONS 


Fox River BASIN 


rT 


SLAALON STREAM NAME BENTHIC CONDITION* 
NUMBER 


Fox River Moderately Polluted 


Fox River Slightly Degraded 
Fox River Slightly Degraded 
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Fox River Polluted 
Fox River Moderately Polluted 


Fox River iPolluted 
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*Based on SOD value 19-33 


TABLE 19-11 : GENERALIZED BENTHIC SEDIMENT CONDITIONS 
Fox River BASIN: 


STATION 
NUMBER 


5 


STREAM NAME BENTHIC CONDITION* 


Nippersink Creek Slightly Degraded 


Polluted 


o>) 


Silver Creek 


0 Flint Creek Clean 


1 Flint Creek Slightly Degraded 


WW 


2 Woods Creek 


Slightly Degraded 


3 Blackberry Creek Slightly begraded _ 


t 
t 


“Based on SOD value 19-34 
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. TABLE : BIOLOGICAL STREAM SITE CLASSIFICATIONS 


19-12 
Fox River 
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(1) Polluted (P); Semi-polluted (SP); Unbalanced (U); Balanced (B). 
(2) Severe pollution (Se P); Moderately polluted (MP); Clean (C). 
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TABLE 19-12 : BIOLOGICAL STREAM SITE CLASSIFICATIONS 


Fox River 
BASIN 


Number Stream Name Classification" sdex 
a Sep 


atees by SeP 
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(1) Polluted (P); Semi-polluted (SP); Unbalanced (U); Balanced (B). 
(2) Severe pollution (Se P); Moderately polluted (MP); Clean (C). 


1935 


ae 


Fish Species and Habitat 


Results of fish sampling indicate that the majority of 

the Fox River can be classified as good to high quality 
aquatic habitat. Main river channels usually have the 
greatest opportunity to undergo degradation. Yet, in 

the Fox River, good water quality and a diverse fish popu- 
lation are maintained. Many of the tributaries apparently 
have undergone little modification from their original 
condition, and a number of fish species, rate elsewhere 

in northeastern Illinois, were collected from these areas. 
Slight degradation of the fish assemblage was observed 
throughout a few tributaries and at the confluence of some 
tributaries with the river. These degraded areas corres- 
ponded to regions undergoing urban development. Silver was 
the only Significant pollutant found in the watershed 
during these analyses and it was detected only once at each 
of the six sites. Increased monitoring is needed to better 
explain the extent of silver contamination in the watershed. 


Dam Aeration-Deaeration 


Dam aeration-deaeration studies for the 14 dams on the Fox 
River yielded the following results. The dams on the Fox 
River has created pools immediately above the dam structure. 
Algal blooms occur in the pools because of the nutrient 
enriched state of the river. Algal photosynthesis produces 
Supersatured DO concentrations in these pools. As water from 
these pools passes over the dam crest, oxygen is released, 
resulting in a deaeration or lower of the DO concentration 

of the water. Because this DO may be needed downstream as 

a reserve for algal respiration, low DO events downstream 

may be experienced. Measurements of DO concentrations above 
and below dams on the Fox confirmed the deaeration phenomenon. 
This, coupled with the creation of algal blooms and the reduc- 
tion in the river's ability to assimilate wastes, form the 
basis for the conclusion that the dams on the Fox River have 
a harmful effect on water quality. 


Land Use Runoff 


One land use runoff sampling site (general agriculture) was 
located in the Fox basin on Big Rock Creek at Perry Road in 
southwestern Kane County. The results of sampling at that 
station are more fully discussed in part "e" of this section 
and in Chapter Six. 


Results of Water Quality Modeling 


The Simulation of existing conditions provides a more comprehen- 


Sive picture of water quality in the basin than do the results of 
sampling programs. Not only are pollutant concentrations determined 
and related to state standards, the relative amounts of pollutants 
contributed by various sources are described. 
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Pollutant Concentrations 


The Commission sampled for 19 pollutant parameters, and 
Simulation reports on existing conditions were prepared for eight 
parameters: streamflow, temperature, chlorophyll a, dissolved 
oxygen, biochemical oxygen demand, ammonia (NH3), nitrate (NO3), 
and phosphate (P04). The last four of these represent pollutants 
that can be quantified and tied to specific categories of sources 
using the model. Sampling for the other 11 pollutant parameters 
provided background information useful in evaluating simulation 
results. 

Assessments of conditions with respect to each pollutant are 
based on state in-stream standards, where there are standards 
that apply. Statistical values express the minimum, maximum, and 
average concentrations of pollutants. Values also describe the 
number of times that simulated concentrations violated state 
standards, and the average duration of the periods of violations. 

The simulation was continuous over a 3 year period. Therefore, 
if a standard for a particular pollutant was constantly violated 
over the entire simulation period, that would be reflected in the 
statistics for number and frequency of violations, like this: 

- Number of violations: one (because there was only one 

violation, even though it was of 3 years' duration) ; 

- Average duration: 26,304 hours (the total number of 

hours in the 3 year period). 

Table 19-13 summarizes pollutant levels simulated for the Fox 
River under existing conditions. The computer simulation indicates 
violations of the ammonia nitrogen standard for all reaches except 
Reach 106, Nippersink Creek, and Reaches 113 and 121, the upper 
Fox including the Chain-of-Lakes. The worst ammonia nitrogen vio- 
lations were in Reach 117, Squaw Creek, which is the receiving 
water for the Round Lake Sanitary District plant. 

Phosphate concentrations in all reaches were in excess of 
-05 mg/l, with concentrations continually above this level in 
Reach 32, upper Nippersink Creek; and Reach 270, Flint Creek. 

Mean biochemical oxygen demands (BOD) were high in all reaches 
except Nippersink Creek. 

Dissolved oxygen has been used by the Commission as the principal 
indicator of water quality. Conditions with respect to DO in the 
Fox River are described in Table 19-14. Violations of the DO stan- 
dard were simulated in all reaches except Reach 113, the Fox River 
above the Grass Lake outlet, and Reach 340, Tyler Creek. The 
severity of the DO violations tends to increase moving downstream 
along the mainstem. The poorest water quality was noted in Reaches 
i271, *-310)-3707-and- 4804 


Pollutant Loadings and Sources 


Water quality in the Fox River is typically fair to good, as 
Simulated for existing conditions. This judgment is made with respect 
to the constituents being modeled, particularly dissolved oxygen, 
ammonia, phosphate, nitrate, algae levels, and water temperature. 
Constituents such as pesticides, toxic substances, and turbidity 
have not been modeled, and their impacts on water quality have not 
been assessed. Oxidizable materials and nutrients entering 
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TABLE 19-13 STATISTICAL SUMMARY OF CURRENT WATER QUALITY 
Parameter (Standard) 
(All data in mg/!) ae ee 
BOD (No Standard) (1) 
Maximum yg . . 


AMMONIA (1.5 a 
Maximum 
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Avg. Duration Viol 


NITRATE (No Standard) 
Maximum 


PHOSPHATE (.05 mg/I) eS 
Maximum 


Avg. Duration Viol. 


Dell linois,Pollution.Control, Board Standard 
2) In any reservoir or lake, or in any stream at the point where it enters 
any reservoir or lake. 
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TABLE 19-13 STATISTICAL SUMMARY OF CURRENT WATER QUALITY 
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Parameter (Standard) 
(All data in mg/l) 


BOD (No Standard) 
Maximum 
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AMMONIA (1.5 mg/I) 
Maximum 
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| «PHOSPHATE (.05 mg/i) (2 

Maximum 
———as 
205005 lar fe ys (1250 1640. 1190 


1) Illinois Pollution Control Board Standard 
2) In any reservoir or lake, or in any’ stream at the point where it enters 
any reservoir or lake. 
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TABLE 19-13. STATISTICAL SUMMARY OF CURRENT WATER QUALITY 


Parameter (Standard) (1) REACHES 


(al data in mg/ 370 


BOD (No Standard) 
Maximum 


AMMONIA (1.5 mg/i) 
Maximum 


Avg. Duration Viol. 


NITRATE (No Standard) 
Maximum 


1S) 
e 
Ol 
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e 
ee) 


PHOSPHATE (.05 mg/I) (2) 
Maximum 


No. Violations 


S 


sep 

Psi iastiocal 
Giz 
250 


Avg. Duration Viol. 


1) Illinois Pollution Control Board Standard 
2) In any reservoir or lake, or in any stream at the point where it enters 
any reservoir or lake. 
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‘ABLE 19-14 ' STATISTICAL SUMMARY OF CURRENT DISSOLVED OXYGEN LEVELS 


SIMULATED DO 
CHARACTERISTICS 
(Expressed in mg/!) 


Minimum 


Excellent 


SIMULATED DO 
CHARACTERISTICS 
(Expressed in mg/I) 


Maximum 


Minimum 


39 


SIMULATED DO 
CHARACTERISTICS 
(Expressed in mg/l) 


*With respect to minimum state standard of 5.0 mg/I 
**Based on percent of time DO levels were above 5.0 mg/I. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 
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Illinois from Wisconsin are represented as boundary conditions. 
Overall, pollutant loads in the modeled portion of the Fox River 
basin are relatively low. The basin is largely rural with the 
predominant types of land cover being grassland (pasture) and 
cropland. An analysis of pollutant loads and water quality is 
presented below for reaches in three major sections of the basin: 
Reach 106, which summarizes the pollutants in Nippersink Creek; 
Reach 121, which summarizes sources upstream of Johnsburg Road, 
thus, covering all tributaries to the mainstem above that point, 
as well as the Chain-of-Lakes and pollutants entering Illinois 
from Wisconsin; and Reach 480, at Montgomery Dam, which summarizes 
all sources of pollutants impacting on the Fox above that point, 
i.e. the entire Fox basin in northeastern Illinois. Table 19-15 
is a summary of pollutant loads by source. While these data are 
more meaningful when combined with data on area and flow, Table 
19-15 does give a general picture of the significance of various 
sources in the basin. In Table 19-16, statistics on flow and area 
are combined with data showing the percentage of each pollutant 
from various sources in Reaches 106, 121, and 480. These data are 
based on the input to the Simulation model and represent the cumu- 
lative upstream contributions of the listed pollutants. However, 
they do not reflect any reactions occuring within the streams. 
Care must be exercised in interpreting the percentage figures in 
Table 19-15. Notwithstanding any such high percentage figures 
which appear in the table, consideration must be given to the 
total area contributing and the total amounts of each pollutant. 


Point Sources 


Point sources contribute a relatively small portion of the 
total flow in the Fox River but account for a disproportionate 
amount of the BOD, ammonia and phosphorous load due to their 
relatively high pollutant concentrations. In certain tributaries 
of the Fox, point sources supply the major pollutant loads. On 
the mainstem, however, dilution is more significant, thus, les- 
sening the impact of point source effluents. In general, point 
source effluent quality is quite variable, with some plants pro- 
ducing effluent not meeting secondary (30/30) standards. However, 
most of the larger plants are in the secondary-tertiary categories. 

The impact of point sources is most important during low-flow 
conditions when dilution is relatively low. One impact of point 
sources is their contribution of oxygen demanding pollutants, i.e. 
carbonaceous biochemical oxygen demand and ammonia. However, there 
were few problems with dissolved oxygen concentrations in most of 
the reported reaches during low-flow conditions. Low-flow DO prob- 
lems were simulated in several reservoir reaches, particularly on 
the mainstem. There were frequent violations of the 5 mg/l stan- 
dard simulated during summer and fall dry weather periods in these 
reservoirs. 

It is important to note that there are several factors which 
impact on the capacity of a stream to assimilate oxygen demanding 
wastes. These relate to flow (or velocity) conditions in the stream. 
In the Fox, there are several low head dams which restrict flow, 
resulting in very low stream velocities. These conditions result 
in standing water, permitting the decay of pollutants, the deposi- 
tion of. suspended solids, and the formation of bottom deposits and 
restricting the natural reaeration of the stream. All of these fac- 
tors contribute to a reduced capacity to assimilate oxygen demanding 
wastes. Furthermore, the channel gradient throughout the Illinois 
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TABLE 19-15POLLUTANT CONTRIBUTIONS BY SOURCE CATEGORY, EXISTING CONDITIONS 
REACH: oes aU ee eee 


POINT SOURCES NON -POINT ) NON-POINTSOURCES 
| __Non-roiwtsounces Total 
PARAMETER Comb Treatment | Boundary | Pervious Surfaces | Surfaces Freee ates fe Loads 
Sewers Plants Conditions Surface 


BOD 


: % Total Load 


AMMONIA 
Load (tons/year) 


% Total Load 
NITRATE 

Load (tons/year). 

% Total Load 


PHOSPHATE 
Load (tons/year) 


% Total Load 


portion of the mainstem Fox is relatively flat due to the influence 
of dams which results in low stream velocities and correspondingly 
low assimilative capacities. In contrast are the steeper Sloped 
tributary streams which have relatively greater capacity to assimi- 
late a given in-stream pollutant concentration but, because of their 
smaller tributary areas, also provide less dilution for point source 
discharges. 

Another factor affecting dissolved oxygen is the presence of large 
algal populations. Algae "produce" oxygen during daylight hours and 
"Consumer" oxygen at night. Because there is a net increase in oxy- 
gen due to algae, they generally have a positive influence on DO 
conditions. When algae die off, however, the decaying materials 
become a source of oxygen demand and may depress DO levels. 

In addition to their impacts on dissolved oxygen levels, point 
sources contribute significant amounts of ammonia which contribute 
to violations of the 1.5 mg/l in-stream ammonia standard. These 
violations are most significant in tributary reaches where there is 
little dilution for point source discharges. Point sources also add 
nitrate and phosphate loads, which contribute to algal growth. 

It should be noted that major pollutant loads are represented 
under "boundary conditions," which describe the quality of Wisconsin 
waters entering Illinois. Boundary conditions contribute approximately 
72 percent of the BOD load imposed on the Illinois Fox River from 
the Wisconsin state line to Montgomery, at the Kendall county line. 
However, BOD loads from Wisconsin are degraded in the Fox Chain-of- 
Lakes and most likely have little impact on downstream conditions. 
Boundary conditions are responsible, also, for major inputs of algal 
nutrients, nitrate and phosphate, which contribute to the severe 
eutrophication problems in the Chain-of-Lakes and downstream. 
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‘TABLE 19-16  : SOURCES OF POLLUTANTS, EXISTING CONDITIONS 


REACH/SOURCE POLLUTANTS 


1. Nippersink Creek 
(REACH NO. 106 
BOUNDARY CONDITIONS 
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Fox River at 
’ Montgome Dam 


Surface Runoff 
IMPERVIOUS COVER 5 


Le) 


Pervious Sources 


Runoff from pervious land cover contributes the largest por- 
tion of water to streamflow; approximately 93 percent of the 
streamflow is groundwater, and 7 percent is surface runoff. 
Surface runoff is highly polluted compared to groundwater and, 
thus, accounts for a disproportionate amount of the pollutant 
load. 

Surface loadings of pollutants are typically associated with 
animal excrement, decayed vegetation, and air pollution fallout. 
In addition, there are nonpoint source loads associated with 
fertilizer applications on croplands and urban grasslands, such 
aS private lawns, golf courses, and parks. Septic systems are 
also contributors when they malfunction. 

Modeling results have shown that there are violations of 
the dissolved oxygen standard in the Fox River system during wet 
weather periods. These violations are associated with the sur- 
face wash-off of oxygen demanding pollutants (BOD and ammonia). 
The duration and frequency of violations is quite variable, 
however. In general, wet weather DO violations are of longer 
duration in the mainstem Fox than in tributary reaches. Also, 
violations are generally more frequent in tributary reaches 
than in mainstem reaches, particularly during the warmer months 
when algal populations are large in the mainstem. 

Groundwater generally has a beneficial effect on water quality. 
Being of better quality than the other components of streamflow, 
it provides a diluting effect. However, associated with ground- 
water are major loads of nitrate and phosphate which contribute 
to eutrophication. 


Impervious Sources 


Runoff from impervious surfaces accounts for a significant 
portion of the pollutant load in the Fox River basin. In the 
modeled (Illinois) portion of the basin, impervious wash-off 
contributes approximately 25 percent of the BOD load. This load 
is particularly significant in its impact on water quality, due 
to its shock load effect. Runoff from impervious areas reaches 
streams rapidly and produces a sudden increase in streamflow and 
in concentrations of certain pollutants, particularly BOD. Asa 
result, the stream's assimilative capacity may be exceeded and 
DO levels severely depressed. This is more likely to be the case 
in Fox tributaries than in the mainstem where dilution is greater. 


Combined Sewer Overflows 


Overflows from combined sewers exert a relatively small pol- 
lutant load on the Fox River. The impact of combined sewer 
overflows is similar to the impact of impervious runoff, though 
smaller in magnitude overall. Combined sewer impacts are, however, 
Significant locally and are obviously undesirable from an aesthetic 
or public health point of view. 
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e. Unmodeled Areas - Fox River Tributaries 


The southwestern portion of Kane County is drained by a 
number of streams which are ultimately tributary to the Fox 
River. However, Since these streams exit the region into 
Kendall County prior to discharging to the Fox, they were not 
considered in 208 modeling studies. The subject drainage area 
consists of Kaneville, Blackberry, Big Rock, and Sugar Grove 
townships. The area is primarily agricultural. The villages 
of Elburn and Sugar Grove are the only incorporated municipalities, 
Big Rock Creek (with its east and west branch tributary and 
Welch Creek tributary) and Blackberry Creek (with its Lake Run 
tributary) are the streams draining the area. The only sampling 
results available for the area are from IEPA data. 

The IEPA does not maintain any water quality sampling sta- 
tions on these streams in Kane County. Two sampling stations 
are located farther downstream in Kendall County, however, at 
the following locations: 


. Blackberry Creek - at River Road bridge, Yorkville. 

- Big Rock Creek - at River Road bridge, near Plano. 

Table 19-17 presents the results of IEPA sampling in 1975 at 
the two sites. 

For those pollutants listed which have applicable standards, 
violations occurred for fecal coliform at both stations and for 
total iron at the Blackberry Creek station. While not set forth 
in Table 19-17, a single violation of the lead standard was 
recorded for the Blackberry Creek station, and violations of the 
copper standard occurred at both stations. Overall, however, 
water quality in the streams is considered to be relatively good 
based on IEPA water quality indices. 

The IEPA has developed water quality indices for all of its 
sampling stations, based on sampling results over time for dis- 
solved oxygen, fecal coliform, total dissolved solids, and 
ammonia nitrogen. Using these indices, the IEPA classifies 
conditions at each station as to overall water quality. 

For 1975 (the most recent year of index record) both Big 
Rock Creek and Blackberry Creek were rated "good or balanced," 
which is the highest of four ratings which can be assigned under 
the index system. Indeed, over the 4-year, 1972-1975 period, 
Big Rock Creek has consistently achieved the good or balanced 
rating. During that same period, Blackberry Creek has achieved 
a good or balanced classification for 3 of the 4 years of record 
(with an "average" rating being assigned in 1974). The index 
results again point to a generally high level of water quality in 
each stream. 

Another source of data on existing water quality in these un- 
modeled areas was a 1975 biological survey conducted along a 4- 
mile reach of the East Branch of Big Rock Creek near Big Rock. 
Conditions were found to vary from semi-polluted to unbalanced 
along the reach. Similar data are not available for Blackberry 
Creek “ 
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The final source of information on these watersheds was 
this Commission's runoff sampling program. 

Stormwater runoff water quality samples were taken from the 
East Branch of Big Rock Creek at Perry Road in Kaneville Town- 
ship. Stage-activated automatic samplers were used to collect 
12 samples at uniform time intervals during the rise and fall of 
the storm hydrograph. A total of seven storm events were sampled 
during the late spring and summer of 1977. The overall purpose 
was to obtain information on the pollutional load carried off 
the land surface during wet weather. 

A comparison of the mean sample values obtained at the Perry 
Road site with the composited mean values obtained at all agri- 
cultural land use runoff sites (4 sites in all, including Perry 
Road) is given in Table 19-18. 


TABLE 19-18: COMPARISON OF MEAN SAMPLE 
VALUES OF PERRY ROAD SITE WITH MEAN 
SAMPLE VALUES OF ALL AGRICULTURAL SITES 
(all parameters in mg/l except pH) 


PARAMETER ALL SITES PERRY ROAD 
pH VFO Ab 
Alkalinity 167 [eG 
Hardness 292 256 
Total Suspended Solids 421 1349 
Volatile Suspended Solids 226 168 
TOorak ooOlids 833 1660 
BODs LORS 3.6 
BOD29 Zea Sven? 
Total Kjeldahl Nitrogen Ziel: 3.4 
Ammonia OR 0.4 
Nitrate + Nitrite 329 4.1 
Soluble Phosphorous OrSr8 OSs: 
Sica Gta? 30.4 


Mean values for the Perry Road site exceeded the mean values 
for all agricultural sitessfor 9 of the 13’ parameters reported. 
Of special note are the higher relative values for total solids, 
BOD, and nutrients. 
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19.04 POINT SOURCES: EXISTING CONDITIONS 


a. Municipal Type Wastewater Treatment Plants 


There are 38 municipal type wastewater treatment facilities in 
the Fox River basin. Thirty-three plants are publicly owned and 
five are private utilities. Most of the plants are between 1 and 
5 mgd average capacity and serve the needs of a single community. 

None of the municipal plants in the basin currently employ 
tertiary filtration. The Crystal Lake plant No. 3 utilizes the 
rotating bio-disc secondary treatment process, which provides 
Significant nitrification. None of the other plants employ dis- 
tinct nitrification facilities. The facilities plans for Bar- 
rington, Sanitary District of Elgin (SDE), the Aurora Sanitary 
District (ASD), Lake-in-the-Hills, Northwest Lake (Fox Lake), 
and Wauconda call for nitrification through the use of rotating 
bio-discs on single stage activated sludge. The spgE, ASD, and 
Barrington FPAs also plan to add tertiary filtration facilities. 
Phosphorous removal facilities are planned or are in operation 
for all municipal plants. 

Specific information on these municipal type plants, includ- 
ing existing planning costs, is contained in Table 19-19a through 
19-19e. The location of point sources in the basin is shown in 
Figure 19-5, 


b. Industrial Wastewater Plants 


There are six industrial wastewater treatment plants in the 
basin. Current information available for these facilities, in- 
cluding treatment units, flows, and effluent limitations is pre- 
sented in Table 19-20a and 19-20b. 


c. Miscellaneous Wastewater Treatment Plants 


Current information available on the 41 miscellaneous type 
wastewater treatment facilities in the basin, including treatment 
units, flows, and effluent limitations is shown in Tables 19-2la 
and 19-21b. 


d. Other Wastewater Dischargers 


There are 56 other facilities which discharge their wastewater 
to the Fox River. Data on these dischargers, which include cooling 
water discharges and private stormwater discharges, is presented 
in Tables 19-22a and 19-22b. 
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e. Combined Sewer Overflows 


Combined sewer systems are utilized in the city of Batavia 
and in the Sanitary District of Elgin and the Aurora Sanitary 
District. It is estimated that 11.7 square miles of the basin 
are served by combined sewer overflows. 


f. Local Facilities Planning 


Future water quality in the basin will be influenced by the 
facilities planning efforts of 26 FPAs, as well as the MSDGC and 
non-FPA areas. In addition, portions of the Northeast Central 
Lake, Bartlett, and West Chicago FPA are in the basin, but these 
areas are either sewered to other basins or are not expected to 
have wastewater service before the year 2000. Figure 19-6 shows 
the FPAs and present and projected wastewater service areas. 


Southeastern McHenry FPA 


There are six municipal type wastewater treatment plants in 
the Southeastern McHenry FPA. Crystal Lake owns and operates 
three plants. Algonquin and Cary also own and operate their 
own facilities. The Turnberry Utility Company operates a faci- 
lity in the FPA which discharges to the Kishwaukee River. In- 
formation on that plant may be found in Chapter Fourteen. 

The wastewater needs analysis for the Southeastern McHenry 
FPA called for the FPA to be split into three sub-FPAs: Algon- 
quin; Cary-Oakwood Hills; and Crystal Lake-Lakewood. Algonquin 
would expand its existing plant to 2.12 mgd by 1985 to serve 
future growth to the year 2000. The Cary-Oakwood Hills sub-FPA 
plan recommended expansion of the Cary plant to 2.77 mgd by 1986 
to serve Cary's future growth. Oakwood Hills would remain on 
septic systems until such time as citizens wished to construct 
a sewer system. The consultant determined that if Oakwood Hills 
constructed a sewer system, it would be cheaper to pump waste- 
water to Cary for treatment than to construct a separate treat- 
ment plant for Oakwood Hills. 

The recommended plan for the Crystal Lake-Lakewood sub-FPA 
Suggests that Crystal Lake expand its plant No. 2 to 6 mgd in 
1985, its plant No. 3 to 2 mgd in 1990, and consider phasing out 
plant No. 1 if a Step 1 study proves that it would be uneconomical 
to repair and upgrade it. The sewer system would be extended as 
necessary to serve future development. Lakewood would continue 
to be served by Crystal Lake. 


Northwest Lake FPA 
There are five municipal type wastewater treatment plants in 
the Northwest Lake FPA. Facilities are owned and operated by 


Antioch, Fox Lake, the Fox Lake Utility Company, Lake Villa, and 
the Round Lake Sanitary District. 
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Figure 19-4: POINT SOURCE DISCHARGES 
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The approved facilities plan, dated April 1975, calls for a 
6 mgd regional wastewater treatment plant at Fox Lake. A series 
of regional interceptors are to be constructed to phase out the 
Antioch, Lake Villa, and Round Lake Sanitary District plants. 
Phase I of the work involves serve to Fox Lake, and three 
Sanitary districts: Round Lake, Fox Lake Hills, and Lakes Region. 
The latter two presently have no facilities. Adjacent unincor- 
porated areas will also be served. Phase II involves service 
to Antioch and areas between Petite Lake and Grass Lake (probably 
by 1990) and expansion of the Fox Lake plant to 12 mgd. Phase 
III involves service to Lake Villa (probably by 1995). 


Barrington FPA 


There are two municipal type wastewater treatment plants in 
the Barrington FPA, one owned and operated by the Village of 
Barrington, the other by the Lake Barrington Homeowners Associa- 
tion. A facilities plan has been completed for the Barrington FPA 
which calls for the expansion and upgrading of the Barrington 
facility, from 2 mgd to 3.68 mgd by 1980. The Lake Barrington 
Homeowner's Association plant is expected to remain in operation. 


Batavia FPA 


The City of Batavia owns and operates the only municipal type 
wastewater treatment plant in the Batavia FPA. Batavia also has 
three overflows from a section of combined sewers serving an area 
of approximately 310 acres and 4,760 people in the city. A faci- 
lities plan has been completed for the Batavia FPA and approved 
by the IEPA. This plan calls for expansion of the Batavia plant 
from 2.72 mgd to 5.2 mgd average capacity and 12.9 mgd maximum 
capacity. The combined sewer system would be partially separated 
by additional new interceptors, and another series of interceptors 
would be constructed to route flow from the combined sewer diver- 
sion chambers to the plant. At the plant, a 2.5-million-gallon 
equalization basin would level peak flows so that all wastewater 
could be routed through the plant for secondary treatment. This 
system would be able to handle flows from the 5-year 24-hour rain- 
fall event. Flows in excess of this would receive only primary 
treatment and disinfection. 


Aurora FPA 


The Aurora Sanitary District wastewater treatment facility is 
the only municipal type plant in the Aurora FPA discharging within 
the Fox River basin. The Aurora Sanitary District also operates 
18 potential’ bypasses and overflows to the Fox River from its 
combined sewers serving an area of 4,360 acres. A facilities plan 
has been completed for the Aurora FPA, but to date it has not been 
certified by IEPA or USEPA. The facilities plan calls for expan- 
Sion of the Aurora S.D. plant in two phases. 


LOS 55 


Phase I calls for construction of structures to increase the 
32 mgd plant to 50 mgd. However, equipment for only 8 mgd expan- 
sion would be installed, giving the plant a balanced capacity of 
40 mgd. Phase II calls for the installation of the remaining 
10 mgd of equipment to give the plant a total capacity of 50 mgd. 
Phase I work is estimated to be completed by 1980. Implementation 
of Phase II will be as necessary. Additional construction on the 
Waubonsie interceptor and construction of an OSwego interceptor 
is also planned. 

The Aurora Sanitary District proposes to provide flow-through 
treatment for combined sewer flows up to 10 times the average dry 
weather flow of 5.1 mgd. Primary treatment and disinfection would 
be provided at three sites along the Fox River. 


Elburn FPA 


- The Village of Elburn's wastewater treatment facility is the 
only municipal type plant in the Elburn FPA. A facilities plan 
has been completed and approved for the Elburn FPA which calls for 
the construction of a new 1.27 mgd plant to replace the existing 
-l1l mgd plant. Service would be extended to the Kaneland School 
and E.W. Kneip Company to phase out wastewater treatment facilities 
at those sites. Construction of the new plant should be completed 
by 1980. 


Sanitary District of Elgin FPA 


There are six municipal type wastewater treatment facilities 
in the Sanitary District of Elgin (SDE) FPA. The SDE operates 
three facilities: a north plant, a main plant, and a west plant. 
The MSDGC owns the now defunct Streamwood facility. The remaining 
two facilities are owned and operated by the St. Charles Skyline 
Sewer and Water Company and the Rollins Sewer and Water Company. 
The SDE also operates 13 combined sewer overflow discharges to 
the Fox River. A facilities plan has been completed for the SDE 
FPA and the Valley View sub-FPA, but it has not yet been approved 
by the IEPA and USEPA. The SDE plan recommends a three-phase 
program for wastewater collection and treatment improvements. 

Phase I, which is already under construction, calls for the 
expansion of the SDE main plant from 8.6 mgd to 17 mgd. This 
construction should be completed in 1979. The MSDGC Streamwood 
plant completed phase-out to the SDE main plant in late 1977. 

Phase II calls for the 1990 construction of interceptors to allow 
the phase-out of the SDE west side plant and the Rollins Sewer 

and Water Company plant. The SDE main plant would also be expanded 
from 17 mgd to 25 mgd. Phase III calls for the year 2000 expansion 
of the SDE main plant to 35 mgd. 

Plans have also been formulated for expansion of the SDE north 
plant from 3.5 mgd to 6 mgd and for the treatment of combined 
sewer overflows. The SDE has recommended that combined sewer over- 
flows be collected for treatment at the site of the SDE west side 
plant. The existing plant facilities and new facilities would be 
utilized to provide primary treatment and disinfection for flows 
between 24 and 325 times average dry weather wastewater flows from 
the SDE. Flows below 2% times average dry weather flows would 
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Figure 19-5: WASTEWATER SERVICE AREAS 
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receive secondary treatment at the other SDE facilities, and flows 
in excess of 32% times average dry weather flow would be discharged 
without treatment to the Fox River. The date of implementation 

of these projects is dependent upon funding. 

Plans for the Valley View sub-FPA recommend the construction by 
1980 of a pumping station and force main to the SDE main plant to 
serve the Valley View area and allow the phase-out of the St. 
Charles Skyline Sewer and Water Company. This station would be 
enlarged as necessary, probably in 1990. 


Fox River Grove FPA 


The only municipal type wastewater treatment plant in the Fox 
River Grove FPA is owned and operated by the Village of Fox River 
Grove. A facilities plan has been completed and approved for the 
Fox River Grove FPA. This plan calls for the expansion of the 
existing Fox River Grove plant from .39 mgd to 1.25 mgd by 1980. 


Eastern Kane County FPA 


There are three municipal type plants in the Eastern Kane 
County FPA. The cities of Geneva and St. Charles each own and 
Operate wastewater treatment facilities. The third plant is 
operated by the River Grange Lakes Utility Company. Facilities 
planning has recently been initiated for the FPA and to date no 
conclusions have been reached. However, baSed on the existing 
capacity of the Geneva and St. Charles plants and the projected 
future growth for these cities, no future plant expansion is 
likely. 


Hebron FPA 


The Village of Hebron owns and operates the only municipal 
type plant in the Hebron FPA. A facilities plan has been com- 
pleted and approved for the Hebron FPA which recommends expansion 
and upgrading of Hebron's wastewater facilities from .11 mgd to 
-19 mgd by 1980. The plant would treat flows from the Kenosha 
Packing Company in addition to the municipal wastewater of 
Hebron. 


Island Lake and Lakemoor FPAs 


There presently are no municipal type wastewater treatment 
facilities in either the Island Lake or Lakemoor FPAs. A faci- 
lities plan has been completed and approved for the FPA which 
calls for the construction of a new 1.2 mgd Island Lake Sanitary 
District plant to serve the villages of Island Lake and Lakemoor 
and their surrounding unincorporated areas. Construction should 
be completed by 1980. 
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Lake in the Hills FPA 


The Lake in the Hills Sanitary District wastewater treatment 
facility is the only municipal type plant in the Lake in the 
Hills FPA. A facilities plan has been completed and approved 
for the FPA which recommends expansion and upgrading of the 
present .25 mgd plant to .85 mgd. Construction should be com- 
pleted by 1980. 


Lake Zurich FPA 


The only municipal type plant in the Lake Zurich FPA dis- 
charging to the Fox River is the Lake Zurich northwest wastewater 
treatment facility. A facilities plan has been prepared for the 
service area of this northwest plant which recommends retention 
of this plant as a separate facility with possible expansion in 
1985. Future planning activities for the service area of the 
Lake Zurich southeast plant may alter this conclusion and recom- 
mend a regional facility for the FPA. However, in the absence 
of such information, it was assumed this facility will exist in 
the Lake Zurich FPA through the year 2000. 


McHenry FPA 


The City of McHenry owns and operates the only municipal 
type wastewater treatment plant in the McHenry FPA. The McHenry 
FPA needs analysis report recommended that McCullom Lake con- 
struct a sewer collection system to be served by an interceptor 
extended from the McHenry sewer system and that McHenry Shores 
construct a Sewer collection system and a new .25 mgd interim 
sewage treatment plant. It was suggested that both of these 
projects be implemented as soon as possible, perhaps by 1980. 
The report also recommended that McHenry expand its plant to 
3 mgd at the existing site, probably by 1985. The report further 
Suggests that, in 1985, the wastewater needs of the area be 
reexamined to determine whether the McHenry Shores plant should 
be expanded to a regional facility, or whether a new regional 
plant should be constructed on the east side of the Fox River 
and the McHenry Shores plant phased out. The new regional plant 
either at McHenry Shores or on the east side of the Fox River 
would have a capacity of 3.5 mgd, giving the McHenry FPA a total 
treatment capacity of 6.5 mgd. 


Sugar Grove FPA 


The Prestbury Utility Company wastewater treatment facility 
is the only municipal type plant in the FPA. The facilities 
plan for the Sugar Grove FPA calls for the construction of a 
new .3 mgd Sugar Grove wastewater treatment plant and the reten- 
tion of the Prestbury wastewater treatment plant to treat excess 
flows. However, the alternatives calling for purchase and ex- 
pansion of the Prestbury Utility Company plant and for service 
by the Aurora Sanitary District via a new interceptor are very 
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close in terms of cost. To date a final decision on which al- 
ternative to implement has not been made. 


Richmond FPA 


The Village of Richmond owns and operates the only municipal 
type wastewater treatment facility in the Richmond FPA. The 
Richmond plant was upgraded and expanded in 1974. The needs 
analysis report for the FPA recommends that Richmond undertake 
an infiltration/inflow (I/I) study on the village's sewer system. 
The report also states that no expansion of the Richmond plant 
beyond its present .375 mgd capacity would be needed before the 
year 2000. 


Wauconda FPA 


The Village of Wauconda owns and operates the only municipal 
type wastewater treatment plant in the Wauconda FPA. A facilities 
plan has been completed for the FPA but has not yet been certified. 
The plan recommends upgrading and expanding the existing Wauconda 
plant from ~-8 mgd to 1.2 mgd: There are several ‘significant 
issues which to date have not been resolved for the Wauconda FPA. 
Wauconda has applied for a variance from the Illinois Pollution 
Control Board (IPCB) to allow discharge to Bangs Lake Creek, which 
is tributary to Slocum Lake. The IEPA feels that Wauconda should 
build an outfall sewer around Slocum Lake to avoid discharge to 
that water body. Under the IEPA's suggestion, Wauconda would also 
need to obtain a Pfeffer exemption and to provide nitrification 
facilities at the upgraded plant. The resolution of these issues 
is dependent on the IPCB's ruling on Wauconda's variance request. 


Woodstock FPA 


The Woodstock North wastewater treatment facility, owned and 
Operated by the City of Woodstock, is the only municipal type 
plant in the Woodstock FPA discharging to the Fox River basin. 

A facilities plan has been completed for the Woodstock FPA but 
has not been certified by IEPA or USEPA. The plan suggests that 
expansion of this facility (which was remodeled in 1976) will not 
be necessary before the year 2000. 


Gilberts FPA 


There are no municipal type plants in the Gilberts FPA. The 
Gilberts needs analysis report notes that the village would prob- 
ably be unable to afford a sewage treatment and collection system. 
Unfortunately, Gilberts also faces the problem of soils unsuitable 
for on-site disposal by septics. The recommended plan calls for 
the continued decentralized treatment of wastewater within the 
Gilberts FPA. Treatment would be provided by septic systems in 
areas where they work properly. Nontraditional alternatives, such 
as mounded sand absorption fields, the partial sewering of problem 
areas to a community absorption field, or the partial sewering to 
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holding tanks with trucking of sewage to a treatment plant would 
be considered in areas unsuitable for septics. 


Spring Grove and Sunnyside FPAs 


There are no municipal type plants in either the Spring Grove 
or Sunnyside FPAs. The needs analysis report for the Spring Grove 
and Sunnyside FPAs suggests that the most cost-effective sewage 
collection and treatment alternative would be to sewer both areas 
to the Fox Lake regional wastewater plant in Lake County. However, 
the cost of such a system would probably be out of reach of the 
residents of the FPAs. Therefore, the report recommends that 
Sunnyside and Spring Grove continue to operate septic systems 
where they function properly. It also suggests that Spring 
Grove construct partial Sewer service in problem areas to a 
holding tank for transport to the Fox Lake plant for treatment. 

In areas unsuitable for septic tanks, Sunnyside could implement 
nontraditional alternatives, such as mounded sand absorption 
fields, partial sewering of problem areas to a community absor- 
ption field, or partial sewering to holding tanks with trucking 
of sewage to a treatment plant. 


Wonder Lake FPA 


There are no municipal ‘type wastewater treatment plants in the 
Wonder Lake FPA. At present the entire FPA is served by septic 
systems which the needs analysis consultant feels are draining to 
Wonder Lake, causing a health and pollution hazard. The Wonder 
Lake needs analysis report recommends that a 1.04 mgd treatment 
facility be constructed by 1980 and have phosphorous removal and 
biological nitrification facilities to alleviate the hazards. The 
plan also calls for construction of an interceptor under the lake 
bed of Wonder Lake just off the east, south, and southwestern 
shorelines. Local collectors would also be constructed as neces- 
Sary. Residents of the area have expressed a desire to remain on 
septics due to the financial burden of such a system, doubts about 
the pollutional impacts of septics on Wonder Lake, and doubts 
about the feasibility of the lake bed interceptor. It, therefore, 
appears likely that the Wonder Lake FPA will remain on septic sys- 
tems. A supplemental study to determine the severity and location 
of septic problems around the lake should be implemented. Such a 
study could also recommend nontraditional on-site disposal tech- 
niques which could be effective in solving septic pollution prob- 
lems. 


Waso FPA 


There are no municipal type wastewater treatment facilities in 
the Wasco FPA. The Wasco needs analysis report recommends construc- 
tion of a sewage collection and treatment system with a design 
capacity of .l1 mgd. The plant would be expanded as necessary to 
meet future growth. This plant would be constructed as soon as 
practicable by 1980. 
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Wayne FPA 


There are presently no municipal type wastewater treatment 
plants in the Wayne FPA. The Wayne needs analysis report notes 
that the village would probably be unable to afford a sewage 
treatment and collection system. The recommended plan calls 
for the continued noncentralized treatment of wastewater within 
the Wayne FPA. This would be provided by septic systems in areas 
where they work properly. Non-traditional alternatives, such 
as mounded sand absorption fields, partial sewering of problem 
areas to a community absorption field, or partial sewering to 
holding tanks with trucking of sewage to a treatment plant 
would be considered in areas unsuitable for septics. 


Burlington FPA 


There presently are no municipal type wastewater treatment 
plants in the Burlington FPA. The Burlington needs analysis 
report recommended that septic systems continue to be used for 
wastewater treatment because of the expense of a centralized 
collection and treatment system. In areas where septic problems 
were noted, drainage improvements and mounded absorption septic 
systems were suggested as possible solutions. 


Carpentersville FPA 


The Village of Carpentersville owns and operates Main and 
Kimbal Hill wastewater treatment facilities, which are the only 
municipal type plants in the Carpentersville FPA. The village 
is presently completing expansion of the Main plant, from 3.5 mgd 
to 5 mgd under a facilities planning exemption. Further expansion 
to 7 mgd could be required by the year 2000, but no plans have 
been finalized. The village also plans to phase out the Kimbal 
Hill plant to the Main plant by 1980. An unresolved boundary 
dispute exists between the village of Carpentersville and the 
South Dundee FPA concerning wastewater service to portions of 
the Hill Nursery. Carpentersville intends to provide service to 
this area where a shopping center is planned. However, West Dundee 
has included it in the South Dundee FPA. 


South Dundee Township FPA 


There are two municipal type plants in the South Dundee Town- 
ship FPA. Both the Village of East Dundee and the Village of 
West Dundee own and operate wastewater treatment facilities. A 
facilities plan has been completed for the South Dundee Township 
FPA but has not been certified. The plan calls for the villages 
of East Dundee and West Dundee to independently expand their 
plants to meet 1990 design loads. The East Dundee plant would 
expand to .967 mgd and the West Dundee plant would expand to .903 
mgd. East Dundee would truck digested sludge in excess of present 
drying bed capacity to West Dundee for mechanical dewatering and 
ultimate disposal. A sludge transfer line would be constructed 
when it became cost-effective. 
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Both East Dundee and West Dundee would rehabilitate and expand 
their existing sewer systems, and Sleepy Hollow would construct a 
collection system and interceptor to the West Dundee plant. The 
Sleepy Hollow system would be phased to initially serve 636 village 
residents, with complete village service in about 10 years. 

An unresolved boundary dispute exists between the South Dundee 
Township FPA and the Carpentersville FPA. This dispute is dis- 
cussed in the narrative about the Carpentersville FPA. 


Non-FPA Areas 


The Ferson Creek Utility Company wastewater treatment facility 
is the only municipal type plant not located in an FPA in the Fox 
River basin. This privately owned facility is not projected to 
be in any other year 2000 service area. 


Summary 


The status of facilities planning and the future configuration 
of municipal type wastewater treatment facilities in the Fox basin 
is summarized in Tables 19-17a through 19-l7e. Facilities plan- 
ning efforts in this basin are nearing completion. However, there 
are still several FPAs with unresolved issues, and there are also 
many needs analysis reports requiring further study. 


19.05 NONPOINT SOURCES: EXISTING CONDITIONS 


a. Stormwater Sewer Systems 


In the Fox basin, separate storm sewer systems serve all or 
portions of approximately 30 municipalities and numerous unin- 
corporated areas. It is estimated that 48 square miles, or 5 
percent of the basin area, are served by separate storm Sewers. 
These systems follow natural drainage courses and discharge © 
either directly into the Fox River or its tributaries or discharge 
indirectly via ditches or other small watercourses. 

Combined sewer systems are present only in parts of Aurora, 
Batavia, and Elgin. It is estimated that 11.7 square miles, or 
1 percent of the basin area, are tributary to combined sewer over- 
flows. Areas of the basin not served by either separate storm 
sewers or combined sewer systems are estimated to comprise 900 
Square miles, or 94 percent of the basin area. Stormwater falling 
upon these areas enters the Fox River by overland flow via ditches 
or other small watercourses. 
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b. Construction Activities 


As dicussed in Chapter Six, construction activities, coupled 
with stormwater runoff and resultant erosion, can contribute sedi- 
ments, chemicals, and biological organisms to rivers and streams. 

Basin data indicate that erosion associated with construction 
activity 1s occurring (or is expected to occur) in 56 acres loca- 
ted wholly or partially within the Fox River basin. The number 
of erosion areas by county is as follows: 


Du Page 8 
Kane 1 
Lake 18 
McHenry PAS 

56 


The areas total 14.2 square milés. Those identified by McHenry 
County are associated with roadbed construction and road reditching 
projects having a total approximate length of 18 miles. Erosion 
problems associated with reditching are attributed in part to new 
construction methods which produce ditches with nearly vertical 
Sides making them impossible to seed or sod effectively. The use 
of herbicides, removing vegetation, also contributes to erosion 
problems. 

While the land area mentioned above has the potential to con- 
tribute to surface water quality problems, no evidence directly 
links any specific water quality problems to these areas. 

No data iS available on erosion areas in Cook County. 


CemmeepLLC systems 


Sepbic systems are widely used as on-site wastewater treatment 
systems in the Fox basin. At the present time, 42,039 residential 
septic systems serve an estimated 143,947 people (see Table 19-23). 
In addition, the basin has 1,115 nonresidential septic systems 
serving a population equivalent of 10,703. The latter systems 
serve commercial, recreational, industrial, and institutional 
establishments. Approximately 3 percent of the septic systems are 
located in Cook County, 2 percent in Du Page County, 17 percent in 
Kane County, 38 percent in Lake County, and 40 percent in McHenry 
County. ; 

Figure 19-7 shows the locations of all septic systems in the 
basin, and Table 19-24 provides a general description of systems 
known to be the source of water quality problems or known to have 
the potential for creating problems. 


d. Mining 


The Fox River basin contains 41 active and 57 inactive surface 
Mining operations. A large majority of these are gravel pits. 
The number of active and inactive mining operations by county is 
as follows: 


Du Page 2 
Kane 10 
Lake 12 
McHenry Te, 

103 
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Figure 19-6: LOCATION OF SEPTIC AREAS 
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TABLE 19-24 : SEPTIC SYSTEM AREAS HAVING LIMITATIONS 
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BASIN 


TOWNE NAME OF AREA eceae OPULATIO MAP 
IF AVA VALENT| NUMBER 
( ILABLE) Pre i QUIVALE BE 
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TABLE 19-24 : SEPTIC SYSTEM AREAS HAVING LIMITATIONS 


Fox River BASIN 


COUNTY TOWNSHIP a ee spp OPULATIO MAP 
ILA NUMBER 
(IF AVAILABLE) svorems FQUIVALEN BE 
Kane Sugar Grove 15 53 


Sugar Grove 


x 
i) 
Hy 
0) 
ep) 
S 
Q 
o 
hy 
Q 
Ky 
0 
< 
(0) 
Ww 
rox 
Nd 
oF 
ee oe 
|b 
f 1 fl 
a 
w |r 


> 
Pm fm [Te 

No po 

is cs 

Ve) bs ~J w fu 
re 
on 
1 
aS 


es) 
Le) 
pe 
N 
Oo 
— 
> 
— 


a) 
WW 


Aurora 


Aurora ee: 


Aurora 
Aurora 


24 base: 
Aurora pe a ae dd, 12 Lasoe 


Lake Antioch Catherine 1622 5361 1-2 
k Antioch Lake 22 LODZ ) 
etter WSETOR passa 

Pie Seek A Larson Industrial 
Lake Villa Park 17 4-1 


cedar Lake g08 
19-98 


A 
ra) 
=) 
@ 
P 
G 
Kh 
oO 
K 
) 
NO 
WW 
je 
= 
U1 
! 
b 
> 


a 
fu 
~ 
(¢)) 
> 
He 
ct 
ae 
e) 
Q 
Hay 
be 
t 
W 


4-2 


TABLE 19-24 : SEPTIC SYSTEM AREAS HAVING LIMITATIONS 


Fox River BASIN 


NAME OF AREA OPULATIO MAP 
COUNTY TOWNSHIP OF 
Lake Villa Venetian Village 2608 
Round Lake- 
Lake Avon Highland Lake 23 832 
Lake Wauconda Mylith Park 69 2682 9-3 
9 
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TABLE 19-24 : SEPTIC SYSTEM AREAS HAVING LIMITATIONS 
Fox River BASIN 


COUNTY S oacneae NAME OF AREA maeaa OPULATIO 
N 
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McHenry _ [algonquin Crystal Lake Manor 299 1067 
potency ston 
McHenry  |Algonquin Infiltration Galler 384 
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While the potential for water pollution from these areas is 
recognized, aside from the two situations described below, no 
evidence links these areas to specific groundwater or surface 
water quality problems. The two exceptions to this statement 
are (1) 14 gravel pits in McHenry County where groundwater pol- 
lution could exist, depending on site geology and the extent of 
possible dumping; and (2) one active surface mining operation 
where there is evidence of sediment flowing from the mining area 
into Blackberry Creek. 

No information is available on the Cook County portion of the 
basin. 


e. Waste Disposal Sites 


The Fox River basin contains 45 active or inactive surface 
waste disposal sites: 3 sanitary landfills, 11 landfills, 24 
dumps, and 7 junkyards. The distribution of surface waste dis- 
posal sites by county is as follows: 


Kane 10 
Lake 5 
McHenry ces 

45 


McHenry County identified four dumps operating illegally in 
the basin and two junkyards in the city of Woodstock which present 
a surface runoff hazard. Kane County identified two landfill 
Operations known to cause surface and/or subsurface water pol- 
dutron-sss Tri-County Landfill Pin’ st. “Charles Township and an ‘un- 
named landfill located in Aurora Township. 

The remaining waste disposal sites are recognized as pos- 
Sible sources of water pollution, but no evidence directly links 
them to any specific quality problems. 

No information is available on the Cook County part of the 
basin. 


f. Hydrologic Modification 


Many rivers’ in northeastern Illinois contain channels, dams, 
weirs, and other structures which significantly influence and 
control the dissolved oxygen concentrations in these water bodies. 
Consideration was given to these structures in the water quality 
model. The influence of a channel dam on water quality can often 
be dramatic. Weirs and dams create pools which have DO levels 
below or above those normally expected if the stream is free 
flowing. Forty-eight dams were analyzed in the region of which 
14 are in the Fox River basin. In general, the water quality 
impacts of dams in the Fox River basin were found to be negative. 
Figure 19-8 shows the locations of these dams. 

In addition to the influence of dams on water quality, streams 
in the Fox River basin are periodically ditched, straightened, or 
channelized. The Illinois Department of Conservation has identi- 
fied the following 19 streams which have undergone some modifica- 
shake) qe 
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Big Rock Creek Mill Creek 


Blackberry Creek Norton Creek 
Bowes Creek Otter Creek 
Brewster Creek Sequoit Creek 
Ferson Creek Spring Creek 
Fitchie Creek Squaw Creek 
Indian Creek Stoney Creek 
Long Run Ditch Trevor Creek 
Tyler Creek Waubansee Creek 


Welch Creek 

A dredging project was recently completed in Nippersink 
Lake under the auspices of the Chain of Lakes-Fox River Commis- 
Sion. Forty-thousand cubic yards of dredged spoil was disposed 
on a 4-acre site located approximately a mile and a half north 
of the village of Fox Lake near Grass Lake Road. 


g- Agricultural Runoff 


There are several agricultural sources of surface and ground- 
water pollution. Pollutants include sediment, plant nutrients, 
pesticides, and animal wastes, all of which interact in undefined 
ways as they move from their agricultural sites to surface and 
groundwaters. Because of the uncertainty in predicting the changes 
in the form and location of these pollutants, the amounts of ma- 
terials at or near agricultural areas are difficult to estimate. 
There are approximately 959 square miles in the Fox River basin; 
744 square miles (78 percent) are categorized as vacant, agricul- 
tural, and forest acres. During storm events, agricultural pol- 
lutants enter the Fox River by direct overland flow and through 
various tributary streams. Agricultural pollutants may also enter 
streams through groundwater during low-flow periods. 

During 1976, this Commission also completed an agricultural 
survey of fertilizer (nutrients) and pesticide usage, as well as 
an inventory of livestock. Details of this survey for each county 
in the NIPC six-county planning area are contained in Staff Paper 
NOs) 2 


h. Marine Activities 


Marine activities may affect water quality in the basin through 
oil or gasoline spills, sanitary sewage disposal, dumping of lit- 
ter, and disturbance of sediment or benthic deposits. Since the 
Fox River is used for recreational boating, control of potential 
pollutants must rely on individual boat owner's complying with 
the law. 

In 1965, the McHenry Lock experienced 17,900 boat lockages; 
this was one of the larger figures in the United States. On an 
average day, some 92 boats used the lock. A peak weekend invol- 
ved 325 boats. The boating season extends from mid-May through 
early October with seasonal variations as follows: May - 74 
boats/day; June - 115 boats/day; July - 144 boats/day; August - 

139 boats/day; September - 80 boats/day; October - 39 boats/day; 
and November - 2 boats/day. Boat concentrations extend from Wilmot 
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Dam in Wisconsin through the Chain of Lakes (with its nine major 
interconnecting lakes) to Algonquin. 

There are many ancillary facilities along the shoreline 
which have the potential to cause pollution of the river. The 
general impact on water quality of these facilities, as compared 
to actual boating activities, is unknown. Two sanitary wastewater 
pump-out facilities, Watts Marine (Pistakee Lake) and Maules 
Marine (Fox Lake), enhance the protection of water quality. Con- 
versely, improved water quality should produce increased use of 
marine activities. 


19.06 RESIDUALS - EXISTING CONDITIONS 


a. Residual Sources 
1. Point Sources 


As previous mentioned, there are 38 municipal type waste- 
water treatment plants, 6 industrial plants, 41 miscellaneous 
plants, and 56 other wastewater dischargers in the Fox River baSin. 
Each of these facilities produces residuals which must be safely 
disposed of. 


2. Nonpoint Sources 
Septic System Residuals 


It is difficult to accurately estimate the present annual vol- 
ume of septic sludge produced in this basin. However, using an 
average annual volume of 70 gallons of septage per person, it is 
possible to make a rough approximation. There are 143,947 persons 
in the basin served by residential septic systems. Thus, 143,947 
SeLUmOoPlOnse——lU 77>, 29078 OL aDOUL, 10.1. Miliaon gallons of resi-— 
dential septage each year. This figure would be higher if nonresi- 
dential septage were included. 


Agricultural Type Residuals 


This type of residual is associated with concentrated feedlot 
Operations. There are currently three feeding operations in the 
basin, but,. there is no available information on the amount of 
residual wastes generated from those facilities. 


b. ReSidual Disposal Practices 


} In the Fox basin the most common means of sludge disposal 
is land disposal, either by landfilling or by land application. 
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Landfill 
There are four landfill sites in the basin. 
1. Gravel Pit 


In McHenry County, northwest of Cary, there is an old 
gravel pit that is currently serving as a Sanitary land- 
fill. This site accepts approximately 225 tons of sludge 
annually from the Fox River Grove sewage treatment plant. 
In addition, the site accepts an undetermined amount of 
Sludge from unidentified sources, including septic tank 
pumpage. 


2. Veugler's Dump 


This landfill site is located on Sands Road in McHenry 
County, west of the above mentioned gravel pit site. 
This site accepts unknown volumes of municipal type 
Sludge from the Woodstock north and south plants and 
from Crystal Lake's plants. 


3. Midway Landfill 


This site is located in southeast of Geneva in Kane 
County. The facility is used for the disposal of ap- 
proximately 8,600 cubic yards each year of municipal 
type sludge generated by the Batavia and St. Charles 
wastewater treatment plants plus an undetermined amount 
of septage. The site is owned by Kane County and is 
leased to Midway Landfill, Inc. The operational life 
of the site is eStimated at 10 more years. 


4. Schneider Gravel Pit 


The City of Elgin's water department treatment plant is 
currently the only known user of this gravel pit, which 
is owned and operated by Ed Schneider. This gravel pit 
has a clay bottom and is located on Highland Avenue west 
of Elgin. It is an IEPA approved site, which accepts 

an estimated 10,600 cubic yards of sludge a year from 
Elgin's water plant. 


Sixteen land application sites currently are in operation, many 
of them privately owned farmlands. Two sites are located in Lake 
County. 14 sites in McHenry County, and several unidentified 
Sites in Kane County. The inventory of sludge disposal facilities 
prepared by the Kane County Development Department for the North- 
eastern Illinois Planning Commission in late 1976 did not identify 
any land application sites by specific name and location. However, 
the inventory did recognize the practice of spreading the sludge 
on unidentified, non-permitted agricultural land and of disposing 
of sludge by individual pick-up for use as a soil conditioner on 
gardens and lawns. 
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The two sites in Lake County include the Barrington Hills 
Country Club, which applies dried sludge as a fertilizer to 
its golf course, and 25 acres of farmland owned by a private 
company, Grayslake Gelatin. At the Gravslake site, deep trenches 
are excavated to be used for final disposal of industrial type 
Sludge through a simple process of burying the sludge with a 
layer of soil. 

The 14 sites in McHenry County are individual private farms. 

Several facilities located in the Fox basin dispose of their 
Sludge at sites located outside the basin. These sites include, 
the Lake County Public Works Department's New Century Town, 
Lester's Materials, and Purves Sludge Farm in Lake County and 
Sexton's Landfill in Du Page County. Sludge from several mis- 
cellaneous plants is hauled to the LCDPW New Century Town plant. 
Here, it is further treated and dried, and taken to Lester's 
Materials where it is mixed with sand and peat and sold to the 
public as a soil conditioner and fertilizer. 

Sexton's Landfill accepts 1,650 tons of industrial type 
Sludge annually from the Woodstock Die Casting Company plant. 
Little else is known about this disposal site. 


19.07 EXISTING MANAGEMENT PROGRAMS 


The major features of the existing water quality management 
system in northeastern Illinois have already been discussed in 
Part I of this report. In this chapter, management programs in 
the Fox River baSin are presented, but only to the extent that 
it 1S necessary to clarify the previous discussion. 

Table 19-22 is a list of the public agencies and private 
utilities in the basin which are currently involved in water 
quality related activities. Variations in programs and responsi- 
bilities between these agencies are indicated by a numerical code. 
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TABLE 19-25 


EXISTING LOCAL WATER QUALITY MANAGEMENT AGENCIES 
AND PROGRAMS: FOX RIVER BASIN* 


MUNICIPALITIES 
Algonquin Ls Zink shee ta Lakewood iv 
Antioch LZ (Kishwaukee) 
Aurora 1,4 Lake Zurich Lieut 
Barrington Lei (Upper Des Plaines) 
Barrington Hills McCullom Lake 
Bartlett D2 54 McHenry EZ 
(DuPage) McHenry Shores 4 
Batavia 2,4 Mont gomery sa 
(DuPage ) Naperville a ae 
Carpentersville Live (DuPage) 
Cary Lie 2 North Aurora 1 
Crystal Lake L52 North. Barrington 3 
Deer Park a4 Oakwood Hills 
(Upper Des Plaines) Pingree Grove 
East Dundee a Prairie Grove 
Elburn 15254 Richmond 1 2 
(Kishwaukee ) Round Lake 1 
Elgin 1,3,4 Round Lake Beach 1 
Fox Lake ie (Upper Des Plaines) 
Fox River Grove i ers Round Lake Heights 1 
Fox River Valley Gardens Round Lake Park 1 
Geneva Loe Schaumburg 1,3,4 
Gilberts (DuPage, Salt Creek) 
Grayslake Dae Sleepy Hollow 
(Upper Des Plaines) South Barrington 
Hainesville 1 South Elgin 1,4 
Hanover Park 15753,4 Spring Grove 4 
(DuPage) St. Charles 1. 25354 
Hawthorn Woods (DuPage) 
(Upper Des Plaines) Streamwood py eS 
Hebron a, 2 (DuPage) 
Hoffman Estates 1354 Sugar Grove 5 es J 
(Salt Creek) Sunnyside 
Holiday Hills Sunrise Ridge 
Inverness 3,4 Tower Lakes 2 
(Salt Creek) Valley View 
Island Lake 4 Wauconda 152 
Lake Barrington Wayne 
Lake In The Hills West Dundee ine 
Lakemoor Woodstock 1,2,4 
Lake Villa a Dy (Kishwaukee) 


* Additional basins shown in parentheses for those municipalities which cross basin 
boundaries. 
+ Numbers indicate existing water quality related activities as follows: 


1. Wastewater collection agency 

2. Wastewater treatment agency 

3. Has enacted erosion and sediment control regulations 

4. Has enacted stormwater detention regulations or equivalent sanitary district 
regulations apply 
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TABLE 19-25 


EXISTING LOCAL WATER QUALITY MANAGEMENT AGENCIES 
AND PROGRAMS: FOX RIVER BASIN (Continued) 


SANITARY DISTRICTS 


Aurora 2 ap Lake In The Hills a gis 
Elgin Z Lakes Region 
Fox Lake Hills Round Lake fa 
Island Lake Wasco 
COUNTIES 

Cook 4 Lake oo st 
DuPage 12 McHenry 3,4 
Kane 3,4 Will 3,4 

SOIL AND WATER CONSERVATION DISTRICTS 
Kane--DuPage Counties North Cook 
Lake County Will-South Cook Counties 


McHenry County 


+ Numbers indicate existing water quality related activities as follows: 


1. Wastewater collection agency 

2. Wastewater treatment agency 

3. Has enacted erosion and sediment control regulations 

4, Has enacted stormwater detention regulations or equivalent sanitary district 
regulations apply 


(It should be noted that this list is based on information gathered from a variety of 
sources over a period of many months. An attempt has been made to compile the most 
complete and current information available. However, due to the number and variety 
of local programs in the region, as well as the constantly evolving nature of these 
programs, this list may well be incomplete. The 208 staff expects it will be 
necessary to periodically revise or correct the list; they would appreciate any 
assistance that local agencies or individuals can provide.) 
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19.08 THE BASIN PLANNING PROCESS 


Computer simulation has indicated that water quality in the 
Fox River basin is generally good compared to other basins in 
the region. Only four output points (121, 310, 370, 480) failed 
to meet NIPC's water quality criteria of 5 mg/l DO concentration 
for at least 95 percent of the time. However, violations of the 
state standard of 5 mg/l DO for 100 percent of the time were 
Simulated at 9 of the 13 output points. 

Violations of the in-stream ammonia water quality standard 
of 1.5 mg/l were simulated at 7 of the 13 output points, and 
phosphorous concentrations in excess of .20 mg/l were modeled 
at all output points. 

The sources of these pollutants are the following: 

- Overflows from combined sewers (which account for 2 percent 

of the BOD and 2 percent of the ammonia in the basin); 

- Discharges from wastewater treatment plants (8 percent of 

the BOD and 59 percent of the ammonia) ; 

- Stormwater runoff (18 percent of the BOD and 28 percent of 

the ammonia) ; 
Pollution from Wisconsin (72 percent of the BOD and 12 per- 
cent of the ammonia). 

These four sources of pollution were the focus of efforts to 
develop a first test plan for the basin. 


a. The First Test Plan: Assumptions and Contents 


During the development of a Fox River basin plan, NIPC staff 
and consultants identified existing water quality conditions and 
major sources of water pollution. Staff members and basin resi- 
dents suggested water pollution control strategies to be included 
in a first test plan for the year 2000. These suggestions were 
reviewed by 208 Local Steering Committees in the basin. 

In addition to Local Steering Committee recommendations, the 
first test plan was shaped by assumptions made to reflect forecas- 
ted population increases, land cover changes, improvements in 
wastewater and stormwater treatment, flood control and channeling, 
and changes in agricultural practices. 


Population 


NIPC population forecasts for the year 2000 were used to deter- 
mine the land cover changes and wastewater loads. These forecasts 
were made for each of the 13 reaches of the basin. A 68.9 percent 
increase in population was forecast for the basin. 


Land Cover 
Land cover and land use in the basin were determined by satel- 


lite photography and field surveys. This information was divided 
into four categories of land use: lowlands-marshes which include 
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swamps and forests lying close to rivers and streams; grasslands 
open to the filtration of rainwater and snowmelt but not tilled 
regularly, including pastures, parks, golf courses, and upland 
forest; croplands regularly tilled for agricultural purposes 
(there is some exchange between croplands and grasslands due to 
crop rotation); and impervious surfaces covered with buildings, 
roads, and parking lots. For the first test plan, estimates of 
land cover changes were made uSing population and employment 
forecasts. Land required for new urbanization in the basin was 
taken from the grassland and cropland categories first. When 
this land was largely depleted, land from the lowland category 
was taken for urban purposes. Land cover estimates are shown in 
Table 19-26. 


Wastewater Facilities Plans 


Extensive planning has been conducted in recent years for 
the improvement of existing wastewater treatment facilities, 
both public and private, and the creation of new facilities to 
serve newly developing areas. These plans were included in the 
forecast of water quality conditions for the year 2000. In 
summary, it was assumed that all planned improvements in muni- 
cipal wastewater treatment plants (201 facilities plans) will 
be in operation and that industrial treatment plants will meet 
required water quality standards in their effluent discharges. 


Industrial Treatment Plants 


Future industrial biodegradable and nutrient loads were 
assumed to be treated by industrial treatment plants the same 
as loads treated by municipal treatment plants north of Johns- 
burg. 


Phosphate Reduction 


The City of Chicago and several suburbs have enacted ordinances 
limiting the phosphate content of detergents. Because such a sub- 
Stantial portion of the metropolitan area market has enacted limi- 
tations on phosphate in detergents, most distributors have with- 
drawn phosphate detergents from the entire area. Over three-fourths 
of the detergent sold for domestic purposes in the Chicago metro- 
politan area is now phosphate free, and existing water quality con- 
ditions already show the effect of this marketing practice. In 
considering changes in wastewater treatment practices for the 
year 2000, it was assumed that regulations limiting the amount of 
phosphate in domestic detergents would expand to cover commercial 
and industrial uses as well. Based upon studies of the effect of 
detergent phosphate reductions on wastewater treatment plant opera- 
tions, it was assumed that phosphate concentrations in plant ef- 
fluent for the year 2000 will be two-thirds that of existing levels. 
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TABLE 19-26: CHANGES IN LAND COVER, 1976-2000 


Year 2000 Land 

175.4 sq.mi. {1 
16.0 sa 
28.0 a 
a 


918.1 sq.mi. 


No additional phosphorous removal at treatment plants was 
represented in the first test plan, except that "total p" would 
not exceed 1.0 mg/l in the effluents from the following sewage 
treatment plants: 

1. Hebron 

2. Richmond 

3. Woodstock North 

4. Valley High Nursing Home 

5. Fox Lake 


1976 Land Cover 
Estimates 


Lowlands 


Combined Sewer Overflows 


It was assumed that combined Sewer overflows in. the Fox River 
basin would be eliminated by the year 2000. 


Boundary Conditions 


Water entering Illinois at the Wisconsin line in the year 2000 
was assumed to meet water quality standards established by the 
IPCB Rules and Regulations, Chapter 3, "Water Quality Standards." 
(The Southeastern Wisconsin Regional Planning Commission and the 
Wisconsin Department of Natural Resources were requested to eval- 
uate this assumption and indicate their ability to meet these 
standards.) 


Dissolved Oxygen 5.0 mg/l, 16 hours in a 24-hour period 
Ammonia PS md 7 

BOD 5.78 mg/l 

NO3 1.49 mg/l 


Urban Stormwater Runoff 


In existing urban areas, for the year 2000, in simulating 
future water quality, it was assumed that 25 percent of the mater- 
ials constituting biochemical oxygen demand in urban stormwater 
runoff will be removed from the land surface (largely through 
street sweeping, stormwater detention, tree planting programs, 
catch basin cleaning, vegetation filters, and soil erosion control) 
and prevented from entering the water of the Fox River. In newly 
developed urban areas pollutant loads from runoff will be reduced 
to levels consistent either with loads generated by the Lake County 
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small watershed study, or 50 percent, whichever is greater. 


Air Deposition of Pollutants 


In the first test plan for the year 2000, it was not possible 
to make an adjustment for a change in the amount of pollutants 
that fall out or are washed out of the air, since there is no 
specific factor in the water quality model to represent the impact 
of air deposition of pollutants. Pollution washoff from rural 
grasslands is assumed to derive from three sources: decaying 
vegetable matter; animal grazing and feeding; and air deposition. 
At this stage in planning technology, we do not know enough about 
the nutrient cycle to enable us to isolate the water quality im- 
pacts of each of these three sources. 


Septic Systems 


In the first test plan, it was assumed that the effects of 
septic systems on water quality would be eliminated by the year 
2000, either by the conversion to sewage collection and treatment 
systems or (in the case of septic systems outside municipal 
service areas) by improvements and contro] of septic systems in 
operation. 


Soil Conservation 


The U.S. Soil Conservation Service aided NIPC staff in esti- 
mating how much land could be brought under conservation prac- 
tices and which practices could be used. In the Fox River basin, 
82.8 square miles of land were forecast to be in conservation 
practices by year 2000 that were not under conservation practice 
in 1976. Additionally, 13.9 square miles of cropland were 
assumed to have been converted to grasslands by the year 2000. 

Although a comprehensive farm plan would include a wide range 
of BMPs, the following four practices and several combinations 
have been recommended for implementation: conservation tillage, 
contouring, terracing, and cropland conversion to pastureland. 
These practices were selected because of their direct affects on 
water quality. 


Animal Populations 


The change in animal populations associated with food produc- 
tion was calculated for each township in the region. However, 
these changes could not be reflected in the first test plan 
because not enough is known about the impact of animal pasturing 
and feedlot operations to reflect their influence separately in 
the water quality model. 
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Stream Flow Changes 


No changes from existing conditions are assumed to have oc- 
curred in the channel system, nor are new reservoirs asSumed to 
have been constructed by the year 2000. 


Shading of Streams 


In the simulation of year 2000 water quality conditions, no 
changes were made in the factors used to represent the shading 
of waterways by trees and bushes. 


b. Simulated Results of the First Test Plan 


If a water quality program containing all of the features 
of the first test plan were implemented, water quality in the 
Fox River basin would hold its own against the introduction of 
additional pollution from further urbanization. In other words, 
water quality in the year 2000 would be essentially the same as 
it is today - relatively clean in most reaches but with pollu- 
tion problems in others. 

First test plan efforts to clean up the water included im- 
proved wastewater treatment, improved treatment of combined 
sewer flows, street sweeping and vacuuming, cropland conserva- 
tion practices, and the elimination of problem septic systems. 

The Single greatest improvement in water quality assumed in 
the first test plan was an improvement in conditions at the 
Wisconsin boundary. It was assumed that water flowing into 
Illinois from the Wisconsin part of the Fox basin would meet 
Illinois water quality standards. 

This improvement and other improvements would generally be 
balanced off, however, by the introduction of new pollution. 

Most of this new pollution would be from increased loads on 
wastewater treatment facilities. These facilities, located pri- 
marily in the middle and lower parts of the basin, would discharge 
a greater volume of effluent at a poorer quality because of the 
increased loads resulting from new urbanization. 

Tables 19-27 and 19-28 illustrate the changes in pollutant 
concentrations and violations of water quality standards as a 
result of the first test plan for selected reaches in the basin. 
As mentioned previously, BOD concentrations tend to remain at or 
near present levels. Mean ammonia levels also tend to remain the 
same, but there is a general decrease in the frequency and dura- 
tion of violations. Mean nitrate levels remain constant. The 
mean phosphate concentration in reaches in the basin remains near 
present levels. Concentrations of phosphate in excess of .05 mg/l 
are more frequent in the basin; however, the duration of these 
events is shorter than those under existing conditions. With 
respect to DO concentrations, the general level of water quality 
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remains good. Some deterioration was noted in Reach 113 where 
conditions went from excellent to good. Water quality in 
reaches 121 and 310 improved from fair to good. Reaches 370 
and 480 continued to show the worst water quality in the basin 
with both remaining at fair quality. 

A more specific understanding of the types of effects the 
first test plan would have on the Fox River basin can be gained 
through a comparison of year 2000 data for Reach 480 with data 
On existing conditions in this same reach. Reach 480 provides 
a summary of conditions in the basin, since the water from all 
Other reaches drains into it. The results of the year 2000 
Simulation for Reach 480, shown in Table 19-29, show that the 
role of treatment plants as pollution sources increases drama- 
tically as a result of the improvement of boundary conditions 
and control of other pollution sources. The total tons per year 
of BOD entering Reach 480 decreases by over 29 percent. The 
total tons per year of ammonia increases by 64 percent. Nitrate 
and phosphate increase by 42 percent and 45 percent, respectively. 
These increases are due almost soley to increased wastewater 
flows from treatment plants. 


Percent of Time Standards Are Violated 


In the formulation of strategies in the initial areawide 
plan, an attempt was made to develop plans that would allow all 
streams to comply with state standards 95 percent of the time. 
Table 19-30 illustrates the effect that the first test plan 
would have on compliance with standards for all reaches of the 
Fox River basin. In general, the percent of time that the DO 
Standard is violated remained about the same, except in Reaches 
310 and 370, where there is a noticeable improvement in water 
quality, and in Reach 480, where there is a decline in water 
quality. The percentage of time other standards are violated 
tends to remain steady, except in Reach 117 where ammonia prob- 
lems decrease and in Reach 270 where ammonia problems increase. 


Gpeeethe Secondstest Plan: Assumptions, Contents and Results 


The second test plan was developed through much the same proc- 
ess described earlier for the first test plan. Simulation results 
for the first test plan were publicized and discussed at a series 
of public meetings in the basin. A second test plan evolved out 
of these discussions. 

Unlike the first test plan where all suggestions were lumped 
together into one Simulation, many of the second test plan sug- 
gestions were tested separately. 
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TABLE 19-27: COMPARISON OF POLLUTANT CONCENTRATIONS, 
EXISTING CONDITIONS — FIRST TEST PLAN — SECOND TEST PLAN 


Standard (1) 
(or other 
level) 


Water Quality 
Indicators 
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(1) Ilinois Pollution Control Board Standard 


TABLE 19-27: COMPARISON OF POLLUTANT CONCENTRATIONS, 
EXISTING CONDITIONS — FIRST TEST PLAN 
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TABLE 19-27: COMPARISON OF POLLUTANT CONCENTRATIONS, 
EXISTING CONDITIONS — FIRST TEST PLAN 


REACH 


Standard (1) 
(or other 
level) 


Water Quality 
indicators 


BOD (mg/) 
Maximum 
Ammonia (mg/l) 
Maximum 
Minimum 

Mean 


Frequency of 
Violation 


300 340 
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TABLE 19-27 : COMPARISON OF POLLUTANT CONCENTRATIONS, 
EXISTING CONDITIONS — FIRST TEST PLAN 
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TABLE 19-28: CHANGES IN DISSOLVED OXYGEN LEVELS UNDER ALTERNATIVE 
TEST PLAN CONDITIONS 


(All data 
in mg/l) 


* Violations 
Average 
Duration 
** Overall 
Assessment _ 


*With respect to minimum state standard of 5.0 mg/l 


**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 


(All data 
in mg/l) 


Maximum 
Minimum 


Average 
Duration 
** Overall 
Assessment | Excellent 
*With respect to minimum state standard of 5.0 mg/I 
**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 
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TABLE 19-28: CHANGES IN DISSOLVED OXYGEN LEVELS UNDER ALTERNATIVE 
TEST PLAN CONDITIONS 


(All data 
in mg/I) 
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“With respect to minimum state standard of 5.0 mg/l 
**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 


(All data 
in mg/l) 


Maximum 


Average 
Duration 
** Overall 
Assessment 
“With respect to minimum state standard of 5.0 mg/| 
**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 
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TABLE 19-28: CHANGES IN DISSOLVED OXYGEN LEVELS UNDER ALTERNATIVE 
TEST PLAN CONDITIONS 


(All data 
in mg/l) 


Average 
Duration 


** Overall 
Assessment 


“With respect to minimum state standard of 5.0 mg/| 
*Based on percent of time D O levels were above 5.0 mg/I. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 


(All data 
in mg/l) 


Maximum 


Average 
Duration 
** Overall 
Assessment 
“With respect to minimum state standard of 5.0 mg/I 
**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 
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TABLE 19-28 CHANGES IN DISSOLVED OXYGEN LEVELS UNDER ALTERNATIVE 
TEST PLAN CONDITIONS 


(All data 
in mg/l) 


| Meximum | 3.3 
a ee ee 
Sct RB eee 
; 
Average 
Duration 15 
Fair 


** Overall 
Assessment 


“With respect to minimum state standard of 5.0 mg/I 


**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 


(All data 
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** Overall 
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“With respect to minimum state standard of 5.0 mg/| 
**Based on percent of time D O levels were above 5.0 mg/l. Possible ratings are: Excellent, Good, Fair, Poor, and Bad 
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There were several reasons for the departure from the first 
test plan format. The most obvious is that some second test plan 
suggestions were incompatible. Another reason is that planning 
participants expressed a desire at this stage in the planning pro- 
cess to gain more understanding of the behavior and response of 
individual strategies. (It is impossible to determine the impact 
of an individual strategy if it is lumped together with others.) 

The nine suggestions selected for the second test plan and 
their impacts on water quality are discussed below. Tables 19-28, 
19-30 and 19-31 show the impact of suggestion number five on pol- 
lutant concentrations in Reaches 31 and 340 of the Basin. Other 
reaches were not simulated for water quality because the change 
in water quality from second test plan pollutant loads could be 
evaluated by inspection or was judged to be too small to signifi- 
cantly affect water quality. 


1. Limit total phosphorous in all plant effluents below 
Johnsburg to 1 mg/l. Change concentrations in selec- 
ted plants to the following: 


Plant Ammonia Nitrate 
Wauconda Ph5 “ng /1 785eing A 
merrancotta LS T425 
Barrington Lie 1a yeaa k 
Lake Zurich eS Ly eae 
Crystal Lake 1,2,3 APR) Weeks 
Elgin North bile 7 3a 
Blgin Main ugh Oo 
Wasco 1 ys Aad pats: 
Batavia 10.0 136 
Aurora Ae: On |: 


BY limiting total phosphorous: to li mg/litat all plants below 
Johnsburg, a reduction of 15 percent was calculated at the 
outlet of Fox River (Reach 480). By reducing the effluent 
concentration of ammonia to approximately 1.5 mg/l in 
plants below Johnsburg, there was a decrease in ammonia 

of 22 percent at the outlet of the Fox River. Nitrate 
increased by 7 percent to balance nitrogen in the plant 
effluents. A reduction in phosphorous may reduce the 
algae growth in the Fox River since phosphorous is the 
Timea ng NULwBIientstormalgac.=iThe magnitudesor this reduc= 
tion in algae growth can have a beneficial effect on water 
quality. However, since point sources contribute less 
than half of the total phosphorous entering the basin, it 
is certain that even if all phosphorous were eliminated 
from point sources, severe algal blooms would still occur. 


2. Reduce all municipal treatment plant flows by 15 percent 
to represent the effects of water conservation. 

It was determined that reducing treatment plant flows 
by 15 percent would not significantly increase dissolved 
oxygen concentrations. The net flow decrease is about l 
percent. At the outlet, BOD, ammonia, and phosphorous 
would be reduced by 4, 10, and 5 percent respectively. 
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TaBLe 1-31 comPARISON OF POLLUTANT CONCENTRATIONS, — 


EXISTING CONDITIONS — FIRST TEST PLAN — SECOND TEST PLAN 


Standard!) 
(or other 
level) 


Water Quality 
Indicators 


BOD (mg/i) 


Maximum 


Minimum 


Ammonia (mg/I) 
Maximum 


Minimum 


Frequency of 
Violation — 


Nitrate (mg/l!) 
Maximum 


Frequency of 
Violation 


Average Duration of 
Violations (hours) 


Phosphate (mg/!) 
Maximum 


Minimum 


Frequency of 
Violation 


Average Duration of 
Violations (hours) 


(1) Iinois Pollution Control Boerd Standerd 
** Date-are from the second simulation of -the.and Teét Plan 


A Vir Fae BP 8 


Reduce phosphate loads at point sources by 50 percent 
of existing condition (1976) conditions to represent 
a more stringent ban on phosphate detergent. 

The more stringent phosphate ban would reduce phos- 
phorous by 9 percent more than the first test plan at 
the outlet. (It is important to note that the 9 percent 
reduction does not include any reduction of phosphorous 
between existing conditions and the first test plan). 


Return ammonia and nitrate to existing conditions in the 
effluent for the Hebron, Richmond, Woodstock North, 
Valley High Nursing Home, and Fox Lake treatment plants. 

Returning ammonia concentrations to existing levels 
for the municipal plants above Johnsburg would have a 
Significant effect on water quality. Ammonia would in- 
crease by 79 percent at the outlet of the Chain of Lakes. 
At the outlet of the Fox River, ammonia would increase by 
15 percent. 


Model Nippersink Creek upstream of Wonder Lake and Tyler 
Creek with the following changes from the first test plan: 
a. Assign all marginal cropland to the lowland (meadow) 
category; 
b. Reduce agriculture grassland surface loadings by 25 
percent. 
There would be virtually no change in Nippersink Creek 
or Tyler Creek from Instruction 2. In Nippersink Creek, 
there would be an increase in the minimum DO event from 
2.16 to 2.64 mg/l. Also, the peak ammonia and phosphate 
levels decreased. Although grassland represents 45 per- 
cent of the area upstream of Wonder Lake tributary to 
Nippersink Creek, the modifications would affect less than 
10 percent of the loads of BOD, NH3, NO3, and. PO 4... Thebes 
fore, little change could be expected. 


Remove or slot dams below McHenry Dam. 

As seen in the report titled Lowhead Dams and Their 
Effects on Water Quality by Hydrocomp, Inc., (October, 
1977), dams have a Significant effect on water quality. 
Removal of certain dams on the Fox River would increase 
the amount of dissolved oxygen. In the Hydrocomp report, 
removal of two dams on the Des Plaines River increased 
the mean from 5.9 to 8.1 mg/l. Also, the minimum and 
maximum events increased. The removal of dams would 
increase the assimilative capacity of the river by in- 
creaSing river velocity. 


Reduce phosphorous concentrations in the Fox River enter- 
ing Illinois at the Wisconsin pordger to 0.05 mg/l. 
Reducing phosphorous to a level of 0.05 mg/l entering 
the Chain of Lakes from Wisconsin most likely will ease 
the algae problems in these lakes. There is a reduction 
of 46.2 tons per year of phosphorous as compared to exist- 
ing conditions. At the outlet of the Chain of Lakes, 
this reduction will represent a decrease of approximately 
30 percent of all phosphorous. As stated in the 1977 
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report, Fox Chain of Lakes Investigations and Water 
Quality Management Plan by the State Water Survey, 
reduction in present nutrient contributions will be 
required if the waters of the Chain of Lakes are to 
be improved. Lack of either nitrogen or phosphorous 
effectively curbs algal growth. Since algae can fix 
nitrogen from the atmosphere, controlling the availa- 
bility of phosphorous in the waters appears to be the 
most effective procedure for control. 


8. Represent a 50 percent reduction in the population 
increase for the year 2000 assumed in the first test 
plan. 

A 50 percent reduction in population increase in 
the Fox River basin will not have a major effect on 
flow in the watershed. Flow would be decreased by 
about 2 percent. However, the constituents directly 
or indirectly contributing to oxygen depletion are 
reduced by 5 percent for BOD, 7 percent for phosphorous, 
and 15 percent for ammonia. The decrease in loads will 
tend to improve water quality in the system. 


19.09 PROBLEM ASSESSMENT 


The previous sections have presented information on the cur- 
rent water quality of the Fox River basin, sources of pollution, 
and alternative proposals for improving water quality. This 
section will attempt to assess the problems noted in these 
sections and discuss their roles in the development of recom- 
mendations to improve water quality in the Fox basin. 


a. Water Quality Sampling Data 


In-stream sampling data indicated problems with respect to 
phosphorous, fecal coliform, and copper throughout the Fox 
basin. Violations of the lead, iron, and silver standards 
were also noted. Ammonia violations were noted on Flint Creek 
and at the outlet of Crystal Lake near Algonquin. SOD sampling 
results indicated that the benthic condition of the basin was 
-generally slightly degraded to moderately polluted. Heavy pol- 
lution was noted near Aurora. Biological classification of the 
SOD samples indicated moderate to severe pollution using Shannon- 
Weaver indices and semi-polluted to polluted conditions using 
IEPA rankings. Dam aeration-deaeration studies indicated the 
deleterious effect on water quality of channel dams on the Fox 
River. 
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b. Computer Simulation of Existing Conditions 


Water quality in the Fox River is generally fair to good 
as simulated for existing conditions. Pollutant loads are 
relatively low, overall. The major sources of pollutants in 
order of magnitude are boundary conditions (Wisconsin), point 
sources, and stormwater runoff. 

The ability of the Fox River to assimilate pollutant loads 
is determined, to a large extent, by its hydraulic configura- 
tion. Numerous lakes (Chain of Lakes) and low-flow pools 
behind dams create a very long flow-through time in the sys- 
tem. Flow velocities are quite low, resulting in relatively 
low reaeration potential and the deposition of suspended solids. 
Algal populations, abundant because of excess nutrients, have 
a strong influence on dissolved oxygen conditions. In general, 
dissolved oxygen problems tend to be related to low flow in the 
mainstem Fox and related to wet weather in the tributary reaches, 
with more severe violations in the mainstem reaches. Violations 
of the ammonia standard are infrequent in most reaches but may 
be severe in certain tributaries. Eutrophication is a major 
problem in the impounded reaches. High water temperature is 
also a problem in several reaches, this again being related to 
the hydraulic regime of the river. 

Maximum concentrations of nitrate /nitrogen in excess of 
10.0 mg/l were simulated for Poplar Creek (Reach 360) and 
Otter Creek (Reach 430). Nitrate concentrations may be a 
serious problem, since these concentrations exceed the allowable 
limit for a drinking water supply and since the City of Elgin 
is considering the Fox aS a water supply source. This Commis- 
Sion's Regional Water Supply Plan also recommends the Fox as 
a water supply source. 


c. Point Sources - Existing Conditions 
Facilities Planning 


Facilities planning is underway but has not received final 
approval in the FPAs of Aurora, South Dundee Township, Sanitary 
District of Elgin, Lake Zurich, Eastern Kane, Sugar Grove, and 
Wauconda. Needs analysis reports were prepared for the FPAs of 
Southeastern McHenry, McHenry, Richmond, Gilberts, Pingree Grove, 
Sunnyside/Spring Grove, Wonder Lake, Burlington, Wayne, and the 
Sanitary District of Wasco. The Cary and Crystal Lake FPAs 
(formerly part of the now defunct Southeastern McHenry FPA) have 
applied for funds to do supplemental step 1 planning. The other 
needs analysis areasS may also require further study in varying 
degrees of complexity. Infiltration/inflow analyses have been 
completed or are underway for all sewered FPAs, except Algonquin 
(formerly part of Southeastern McHenry), McHenry, and Richmond. 
Facilities planning exceptions, under Title 40 CFR 35.917(e), 
were granted to the Batavia, Carpentersville and Northwest 
Lake FPAs. It is possible these areas could apply for 
grant funds to complete formal facilities planning. In the 
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MSDGC area, Hoffman Estates and Schaumburg have not completed 
sewer system evaluation surveys (SSES) to supplement the com- 
pleted MSDGC I/I study. The question of which plants in the 

Fox River basin will require ammonia removal apparently will 

be resolved by the IEPA on a case by case basis. 


Non-Municipal Point Sources 


The future status of privately owned municipal type, mis- 
cellaneous, industrial, and other facilities is unknown. 


Combined Sewer Overflows 


Combined sewer overflows occur from the Sanitary District 
of Elgin, the Aurora Sanitary District and the Batavia FPAs. 
Plans for control of pollution from these sources is underway 
but, in the case of the Sanitary District of Elgin and the 
Aurora Sanitary District, have not yet heen funded. The rela- 
tively low priorities of these projects could present a problem 
in funding and the attainment of desired water quality in cer- 
tain reaches of the basin. 


d. Nonpoint - Existing Conditions 


Potential problem sources of nonpoint pollution in the basin 
include stormwater sewer systems, construction activities, septic 
systems, mining, surface waste disposal sites, hydrologic modi- 
fications, agricultural runoff, and marine activities. 

Impervious surfaces are forecasted to increase by 32 percent 
in the basin, cauSing a proportional increase in stormwater run- 
off. Croplands and grasslands taken together are expected to 
remain relatively unchanged. There are approximately 22,000 
septic systems (52 percent of the basin total) in the basin 
which have been located in areas having limitations for disposal. 
The impact of these systems on ground and surface waters is not 
precisely known. The 14 dams in the basin have a negative impact 
on DO concentrations and on water quality in general. 


e. Boundary Conditions 


Boundary conditions have been shown to.be one of the major 
pollutant sources in the basin, contributing 72 percent of the 
BOD, 12 percent of the ammonia and 23 percent of the phosphate 
entering the basin. 


f. Residuals 


There is a general lack of detailed, reliable, data on the 
generation and disposal of residuals from point sources and 
septics in the basin. 
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g- Problems Remaining After Implementation of the 208 Plan 


The in-stream phosphorous standard of .05 mg/l will never 
be met by point source improvements and changes in boundary 
conditions in the basin. Consequently, algae problems will 
also never completely be eliminated in the basin. The reason 
for this is that point sources and boundary conditions contri- 
bute less than half of the total phosphorous reaching the 
basin and controls on these sources cannot solve the phosphorous 
problem. For this reason, it appears that phosphorous removal 
at point sources below Johnsburg Road which are not immediately 
tributary to a lake or reservoir would be impacticable. Phos- 
phorous removal to 1 mg/l at point sources tributary to the 
Chain of Lakes or a lake or reservoir should continue. Since 
it is not known at what concentrations of phosphorous algae 
problems would peak, it is necessary to continue to remove 
phosphorous above Johnsburg Road to prevent algae problems in 
the Chain of Lakes from becoming worse. 

Water quality in Reaches 370 and 480 remains only fair 
after implementation of all proposals in the first. and 
second test plans. However, both reaches are very close to 
being classified as good, which requires meeting the Do standard 
of 5 mg/l, 95 percent of the time. Possible alternatives not 
tested which could achieved the necessary improvement in water 
quality in Reaches 370 and 480 would be the slotting of dams to 
increase the Fox River's flow velocity (and thereby its assimi- 
lative capacity) and requiring stricter treatment standards so 
effluents meet 10 mg/l BOD, and 12 mg/l suspended solids at 
all municipal point sources. However, in view of recent decli- 
ning population forecasts for the basin and the fact that point 
sources contribute 30 percent of the BOD in Reach 370 and 35 
percent of the BOD in Reach 480, it is probable that pollutant 
loads to these reaches will be less than those assumed in the 208 
modeling work. Reductions in population will have a corresponding 
impact on wastewater flows. Municipal plants would operate at 
less than design capacities and would produce better quality 
effluent than was assumed. This would probably result in both 
Reaches 370 and 480 reaching desired water quality objectives. 
Therefore, no additional measures are proposed at this time, ex- 
cept that the situation be closely monitored under the continuing 
planning program. 

Maximum nitrate concentrations in excess of 10.0 mg/l continue 
to be simulated under both test plans for tributary reaches to the 
Fox (340 and 430) above and below Elgin. With the greater nitri- 
fication proposed in the second test plan to meet the in-stream 
water quality standard of 1.5 mg/l ammonia, the concentrations of 
nitrate may be even higher. The prime source of nitrate in these 
reaches is groundwater. The nitrate enters the groundwater from 
fertilizer applications to cropland and from the breakdown of 
livestock wastes on pastures. Since no violations of the nitrate 
limitation were simulated on the mainstem of the Fox, where water 
supplies would be drawn, the suitability of the river as a water 
supply source is not affected at this time. However, the problem 
of high nitrate levels on tributaries should be studied further. 
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19.10 THE RECOMMENDED PLAN FOR THE FOX RIVER BASIN 
a. Overview of the Recommended Plan 


Recommended measures for improving and protecting water 
quality in the Fox River basin are derived from the recommenda- 
tions in Chapters 5-8 of the areawide plan, but are tailored to 
the specific problems in the basin. Of particular importance are 
the serious impacts of treatment plant discharges and the wet 
weather pollution from pervious and impervious surfaces. The 
effects of combined sewer overflows in the Kane County portions 
of the basin also must be eliminated. 


Implementation of local facilities plans should reduce 
problems from treatment plant effluents and eliminate combined 
sewer overflows. It is imperative, however, that actual perform- 
ance be consistent with plan provisions. 


Additional measures, such as reduction of wastewater flows 
and post-treatment aeration also are recommended in this basin, 
Aeration should help correct the low DO levels simulated in some 
reaches. 


Recommendations with respect to nonpoint sources are basic-— 
ally the same as the overall program outlined in Chapter 6. 
Control of polluted runoff from urban development sites is of 
critical importance in this basin, because of the extensive devel- 
opment forecast for this area. 


Recommendations 

1. Point Sources 

1.1 Municipal Wastewater Treatment Plants 
1. Municipal treatment authorities, as listed below, will 
implement their respective portions of all 201 plans as 
indicated and on the time schedules shown in the NIPC 201 


assessments as summarized in paragraph 19.04 and as noted 
below. (List of treatment authorities is basin specific.) 


Village of Algonquin | City.oreSt...Charles 

Village of Antioch Village of Sugar Grove 
Village of Barrington Village of Wauconda 

City of Batavia Village of West Dundee 

City of Crystal Lake Community of Wonder Lake 
Village of East Dundee City of Woodstock 

Village of Elburn Metropolitan Sanitary 
Village of Fox Lake District of Greater Chicago 
Village of Fox River Grove Aurora Sanitary District 
City of Geneva Sanitary District of Elgin 
Village of Hebron Island Lake Sanitary District 
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Village of Lake Villa Lake County Public Works Dept. 


Village of Lake Zurich Lake in the Hills Sanitary 
City of McHenry Dastrict 

Village of McHenry Shores Round Lake Sanitary District 
Village of Richmond Wasco Sanitary District 


Recommended changes to the 201 plans including the following: 


1. The separately sewered municipalities of Hoffman Estates 
and Schaumburg should seek federal grant funds to under- 
take sewer system evaluation surveys as required by 
40 CFR 35.927 to supplement the completed MSDGC I/I 
studies. 


2. Chapter,.3, Water Pollution, Section 407, (bp) eof the voice 
Pollution Control Board Rules and Regulations should be 
modified to read as follows: 


"No effluent from any point source which is tributary 

to the Chain of Lakes and whose untreated waste load 

is 1,500 or more population equivalents shall contain 
more than 1.0 mg/l of phosphorous as P after the date 
this plan goes into effect. Point sources below 
Johnsburg Road not immediately tributary to a lake 

or reservoir need not provide phosphorous removal after 
that date." 


This recommendation does not affect the state water 
quality standard of .05 mg/l total phosphorous for 
streams as they enter a lake or reServoir. 


3. AS soon as possible, the municipalities of Gilberts, 
Spring Grove, Sunnyside, Wayne, Burlington, Pingree 
Grove and the community of Wonder Lake should submit 
grant applications to complete supplemental Step I 
studies to augment their completed needs analysis reports. 
These supplemental studies should identify any specific 
problems with existing septic systems and recommend 
financially feasible solutions to be implemented by the 
aforementioned communities or their individual citizens. 


4. All municipalities and the six counties should seek to 
achieve continued reductions in water use in order to 
conserve water resources and to reduce wastewater flows 
at all publicly owned treatment plants. This should be 
accomplished through modification of building codes 
to require water conserving plumbing fixtures, metering 
of all new development, pricing policies, and public 
education to reduce consumption in already developed 
areas. 


5. By July 1, 1983, all treatment plants whose 7-day, 
10-year low-flow dilution ratio is 10 to 1 or less 
shall provide or continue to provide not less than 80 
percent oxygen saturation in their effluents. Monitor- 
ing of wastewater quality after aeration will be con- 
ducted. 
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Municipal type wastewater service required to serve 
future growth within the service areas identified 

for the year 2000 should be provided only by treat- 
ment authorities designated in this plan, except where 
this is not practical or cost-effective. 


In any application for issuance or amendment of a 
NPDES permit, each deSignated treatment authority 
should delineate its projected 5-year service area 
for which treatment capacity is in place or under 
construction consistent with agreed regional popula- 
tion forecasts. 


No NPDES permit will be issued for municipal type 
wastewater service within the 5-year service area 
delineated in the permit, other than to the treatment 
authority, except on a finding by IEPA that the pro- 
posed facility (1) is the most cost-effective means 

of providing service or (2) is an interim facility 
pending extension of service by the treatment authority. 


The treatment plant operators of the wastewater treat- 
ment authorities listed in Item 1, will assure the 
very high standard of performance for wastewater treat- 
ment plants which the 201 plans assume. The IEPA will 
monitor treatment plant operation and performance and 
its effect on in-stream water quality. IEPA should 
establish a technical assistance program to aid opera- 
tors and laboratory technicians of small public and 
private treatment plants in dealing with technical 
problems and assuring a consistent high level of per- 
formance in treatment operations. 


As part of the continuing planning program, the IEPA, 

in conjunction with local governments, should maintain 
an adequate in-Stream and effluent monitoring program 
including chemical, physical, and biological components 
to assure the effectiveness of the 208 plan. Both the 
IEPA and NIPC should periodically review the monitoring 
program to asSure its adequacy, and the continuing plan- 
ning program should recommend any needed monitoring 
changes to more effectively assess progress in imple- 
menting the 208 plan. 


In-stream water quality data collected by local treat- 
ment plant operators will be periodically published by 
IEPA. 


By July 1, 1980, all municipalities and counties will 
enact ordinances banning the sale of high phosphate home 
laundry detergents. 


NPDES permits issued by IEPA to private Wid ase, 
companies will identify projected 5-year service areas. 
No Other NPDES permits will be within those 5-year ser- 
vice areas to other treatment authorites exCeDpGyupon .a 
finding by the IEPA that the proposed facility is the 
most cost effective means of providing service; is an 
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interim facility pending extension of service by another 
established treatment authority; or is intended to serve 
an isolated location. 


1.2 Industrial Wastewater Treatment Plants 


1. The IEPA shall continue to enforce all requirements 
of NPDES permits for all industries in the basin and 
assure that treatment plants achieve and maintain re- 
quired standards of plant performance. This can be 
achieved through IEPA standards for treatment plant 
personnel and through frequent sampling and analysis 

of treatment plant effluent by the IEPA for the purpose 
of monitoring compliance with NPDES permits. 


2. The United States Environmental Protection Agency 

and the IEPA will assure that the pretreatment require- 
ments established under Section 307(b) (1) of PL 92-500 
are implemented by local treatment authorities which 
receive industrial wastes. Effluent standards for direct 
industrial wastewater dischargers prescribed by Section 
306 and 307(a) of PL 92-500 will be implemented by IEPA. 


1.3 Miscellaneous Wastewater Treatment Plants 


Miscellaneous publicly and privately owned wastewater 
treatment plants will continue in operation until such time 
was wastewater service can be provided by publicly owned 
municipal type wastewater systems on a cost-effective basis. 
Service areas of privately owned treatment systems shall not 
be expanded when service can be provided on a cost-effective 
basis for publicly owned municipal type wastewater systems. 

The IEPA will continue to enforce all requirements of 
NPDES permits and assure that treatment plant operators achieve 
required standards of plant performance. 


1.4 Combined Sewer Overflows 


When grant funds are offered, combined sewer overflows 
from the Aurora Sanitary District, the Elgin Sanitary District 
and Batavia will be controlled as outlined in their respective 
facilities plans. It is imperative that these plans be imple- 
mented if desired water quality is to be achieved. 


Pt NONPOINT SOURCES 
2.1 Urban Stormwater Runoff 


1. By July 1, 1983, the six. counties. and all municipali- 
ties should implement measSures to reduce pollutants from 
stormwater runoff in already urbanized areas by a minimum 
of 25 percent and in newly urbanizing areas by a minimum 

of 50 percent of present 1976 surface loadings on imper- 
vious areas. The implementing agencies should work through 
the county water quality committee to develop plans and 
standards for the implementation of street cleaning and 
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catch basin cleaning programs, performance zoning, 

use of pervious pavement surfaces, increased vegetation 
cover, grass waterways, wetland storage of stormwater, 
stormwater detention, sedimentation and erosion control, 
and other appropriate measures to achieve the desired 
pollutant reductions. 


Zee pYsuuly BW, £L980ce the, six, counties: .and, all, munici- 


palities 


in the baSin will enact stormwater detention 


regulations to limit the rate of runoff from newly 
urbanized areas. The county water quality committees 


will aid 


in achieving consistency between local ordi- 


nances and determine the minimum standards. By July l, 
1979, NIPC will prepare a model detention ordinance for 
use by local governments. 


Ja Dyed Davee 1198075-the. sixrcounties and’ all, munici- 


palities 


in the basin will enact soil erosion and sedi- 


mentation control ordinances to control runoff and 
sedimentation from land disturbance activities. The 
county water quality committees will aid in assuring 
consistency between ordinances. By July 1, 1979, NIPC 
will prepare a model ordinance for use by local govern- 


ments. 


ae ByY-JULy. L,, L980,. the six counties and,.all municipa- 
lities in the basin will adopt measures to control surface 
runoff from open storage yards containing industrial 
stockpiles and other materials which may go into solu- 
tion or which may be carried away by stormwater runoffs 
and pollute streams and other water bodies. By July l, 
1979, NIPC will prepare a model surface runoff ordinance 
for use by local governments. 


5. By July 1, 1979, municipalities, townships, counties, 
and state and county highway departments responsible for 


de-icing 


streets and highways should develop programs to 


control the application of de-icing materials, to train 
personnel in proper application methods, and to use proper 
equipment in order to minimize any negative water quality 


impacts. 
be given 
program. 


The impact of de-icing on water quality will 
further study by NIPC in the continuing planning 


2. Agricultural Runoff 


1. By July 1, 1979, the six counties in conjunction with 


agencies 


of the United States and Illinois Departments of 


Agriculture and the county water quality committees, will 


identify 
ment the 
tillage, 
cropland 
areas in 
applied, 


the best management practices necessary to imple- 
agricultural aspects of the 208 plan, including 
contour plowing, terracing, and conversion of 

to grassland. They will also identify those 
which the best management practices should be 
and they will use available cost-sharing and 
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technical assistance programs to insure implementation 
according to the floowing schedule on approximately 
140,700 acres of land: 


By 1985 - 30% of the identified land 
By 1995 - 70% of the identified land 
By 2000 - 100% of the identified land 


The IEPA and NIPC will provide the results of their in- 
stream water quality monitoring to the Soil and Water 
Conservation District and to the Departments of Agricul- 
ture so that priority can be given to the areas most 
sensitive from a water quality standpoint in order to 
maximize the impact of the best management practices. 


2. The IEPA will enforce the IPCB regulations which 
require permits for feedlots and the IEPA draft techni- 
cal policy WPC-2 "Design Criteria for Field Application 
of Livestock Wastes." 


3. Illinois Department of Agriculture, Illinois Department 

of Public Health, and USEPA regulations on the use of pesti- 
cides and /disposal of containers, and Illinois Department 

of Agriculture regulations on the training and licensing 

of pesticide applicators and operators should be continued. 


4, Farmers should implement good pasture management prac- 
tices, utilize grass waterways, vegetative filter strips, 
and field borders, and make wise use of fertilizers where- 
ever possible in accordance with the Illinois Agronomy 
Handbook to reduce the dangers of pollution. The U.S. 
Department of Agriculture agencies should help farmers 
recognize the water quality problems posed by improper 
practices, and educate them in the use of proper practices. 


5. By July 1, 1979, the county water quality committees in 
conjunction with agencies of the U.S. and Illinois Departments 
of Agriculture will identify localized pollution problems 
resulting from cattle grazing. “By Uuly PL, 1978, NEPc yeas 

part of its continuing planning responsibilities, should 
recommend measures for the correction of those problems 
through established programs. 


Other Nonpoint Sources 
1. On-site Disposal Systems 


1. Individual malfunctioning on-site disposal systems 
outSide the 5-year service areas identified under Item 
1.7 should be repaired wherever possible upon complaint 
to the appropriate county authorities or replaced with 
a new system if necessary. By July 1, 1983, special 
service areas should be established, where necessary, 
under sponsorship of the counties to aid in the finan- 
cing of any cluster septic systems or other on-site 
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improvements necessary to correct or replace mal- 
functioning systems in areas outside the 5-year 
projected service areas. 


2. The six county health departments should allow 
new on-site systems only in areas where soil condi- 
tions are appropriate. The minimum requirements of 
the Illinois Private Sewage Disposal Code should be 
upgraded to require more innovative site analysis 
techniques, and Cook and Will County Health Depart- 
ments should require a construction permit to regu- 
late the design, location, and installation of every 
new on-site system in incorporated as well as unin- 
corporated areas. 


ataeBby duly, 1,.1980, the six. counties should. initiate 
permit programs for on-Site wastewater disposal sys- 
tems. Installation permits should carry a renewal 
provision that requires inspection not less than 
every 5 years by appropriate county or municipal 
agencies. As local authorities receive complaints 

on malfunctioning units, permits should be issued 
after inspection to ensure that all necessary correc- 
tive measures have been taken. Permits would be 
renewable every 5 years in the same manner as permits 
for new systems. 


4. By July 1, 1980, the six county health departments 
should identify those on-site systems which discharge 
effluents into farm tile systems and require repair or 
replacement to eliminate the discharges. 


2 eA PoVintion 

As part of the continuing planning program, the IEPA, 
in cé®operation with the Illinois Institute for Environmental 
Quality, the Illinois Water Survey, and local air quality 
Management agencies, should analyze the relationship between 
air pollution and water quality in all of its aspects. The 
IEPA should cooperate with NIPC in devising strategies for 
correcting present negative effects and preventing future 
problems through the 208 continuing planning program. 


3. Sanitary Landfills 

The IEPA will ensure that every sanitary landfill complies 
with all regulations of the IPCB for its siting, design, con- 
struction and operation. As a substitute for existing state 
regulations, the IEPA and IPCB should consider certification 
of local solid waste disposal programs which comply with area- 
wide plans prepared under the Federal Resource Conservation 
and Recovery Act. Alternatives to land disposal of solid 
wastes, including recycling, should be considered and utilized 
wherever feasible. 
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Waterways 


1. Given the high nutrient concentrations in the 
Fox River, the county water quality committees 
should give serious consideration to the potential 
negative water quality impacts of impoundments which 
might be constructed by IDWR, the Corps of Engineers, 
or any other government entity pursuant to the flood 
control recreation plan for the Fox River. 


2. The Illinois Division of Water Resources, the 
IEPA, and the county water quality committees should 
assess any dredging proposals against the requirements 
of the 208 plan, because, except for the removal of 
benthic deposits, dredging operations typically pro- 
vide little water quality benefit and cause serious 
disruptions in the aquatic environment. The possible 
negative impacts on water quality should be assessed 
against the flood control, drainage, or navigation 
benefits of any proposed dredging project. 


3. NIPC, in conjunction with the county water quality 
committees in the continuing planning program, should 
develop recommendations to simplify the highly frag- 
mented system for channel maintenance and improvement 

in the Fox River and its tributaries. Present respon- 
Sibility for such maintenance functions as debris re- 
moval, streambank stabilization, public access, dredging, 
disposal of dredge spoil, protection and augmentation 

of habitat, tree shading and vegetation, is shared 
between a host of federal, state, and local authorities. 


4. The counties are encouraged to develop an organi- 
zation similar to the Cook County Clean Stream Committee, 
consisting of volunteers and organization representa- 
tives who maintain surveillance over water bodies for 
activities adverse to water quality, flood control, 
recreation, fish, wildlife, and/or navigation. 


5. The feasibility of slotting dams on the Fox River 

to improve water quality and provide flood control bene- 
fits will be examined in the continuing program in co- 
operation with the Corps of Engineers and their contin- 
uing study of the water resources of the Fox River. 


BOUNDARY CONDITIONS 


The USEPA, the Wisconsin Department of Natural Resources, 


and the Southeastern Wisconsin Regional Planning Commission, 
should assure that the Fox River as it flows into Illinois will 
meet the prescribed boundary water quality standards which require 
a minimum dissolved oxygen concentration of 5.0 mg/l 95 percent 

of the time, a mean BODs concentration of 4.0 mg/l, a maximum 
ammonia nitrogen concentration of 1.5 mg/l, and the goal for the 
concentration of phosphorous as P is 0.05 mg/l. 
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4. RESIDUALS 


1. As regulated by the IEPA, present methods for the 
disposal of sludge from treatment plants are adequate 

to handle present and anticipated future volumes and 
should continue to be effectively administered by the 
IEPA. The MSDGC sludge disposal plan is under evaluation 
by the District and should be completed by July 1, 1980. 


2. Highest priority should be given to the use of sludge 
as a soil conditioner and to the expansion of efforts to 
utilize sludge for that purpose. The IEPA should assure 
proper practices in the utilization of sludge on agricul- 
tural lands thorugh implementation of the draft standards 
in IEPA Technical Policy WPC-3 "Design Criteria for 
Municipal Sludge Utilization on Agricultural Land." 


3. The preferred method for the disposal of domestic 
septage is land application, and this method should be 
encouraged and used whenever possible. Recognizing a 
continuing need for the disposal of large volumes of 
septage at wastewater treatment plants, specific facili- 
ties should be designated by the IEPA to receive domestic 
septage on recommendation by NIPC through the continuing 
planning process. 


4. Any program for the disposal of septage should provide 
for a sampling program to properly monitor the content of 
the wastes being disposed of. If the sampling indicates 
the presence of toxic and/or hazardous wastes, they should 
be disposed of at IEPA designated landfills, and the source 
of the toxic or hazardous wastes should be reported to the 
IEPA by the septage hauler. 


5. The USEPA standards and the IPCB regulations for permits 
for disposal of hazardous or toxic substances should continue 
to be enforced by the IEPA. 


5. GROUNDWATER 


By July 1, 1980, the Illinois State Water Survey and the 
Illinois State Geological Survey should undertake a coordinated 
well sampling program to monitor groundwater quality in areas 
where a potential for infiltration by pollutants now exists or 
might exist in the future. 


6. INLAND LAKES 


By-vuly 1919795 aneaccordanceywith’ Section 314° of PL 92-500, 
the IEPA should undertake expanded lake sampling to identify 
eutrophic conditions and, in conjunction with NIPC and the county 
water quality committees, develop a plan to control sources of 
pollution and restore water quality. 
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7. MINING 


The presence IPCB regulations for control of pollution 
from aggregate producing activities are considered generally 
satisfactory. However, the IEPA should continue to study the 
types and volumes of pollutants associated with mining acti- 
vities and their potential effects on surface and groundwater 
quality. Any needed changes in present regulations should be 
identified by July 1, 1980. 


19.11 COSTS OF RECOMMENDED PLAN 
a. FacilitysPlans 
1. General 


Table 19-32 shows pertinent capacities in the year 2000 
for surviving wastewater treatment plants, their effluent 
standards, and construction costs. Local collector sewer 
projects are shown, if they have been processed for federal 
or state grants. Also shown are total MSDGC costs allocated 
tosStersrbasing 

Cost data were assembled from various sources as noted 
below and in the tables that follow. The processing of 
this information and its allocation to the North Branch 
basin are described, where applicable. 

Except for the MSDGC area, initial costs of facility 
plans listed in Table 19-32 apply to the first phase of 
any project which is to be followed at some future date by 
programmed expansions or extensions. Under this definition, 
the total cost of works currently under construction fall 
under the classification initial even though the project has 
not yet been completed and future payments to contractors will 
be made. Except for the MSDGC area, future costs in Table 
19-33 cover phased work scheduled at later dates. 


2. MSDGC Area 


Because of their magnitude and complexity, special pro- 
cedures were followed in depicting MSDGC costs. 

Total costs of MSDGC improvements and locally funded im- 
provements were taken from Table U7-IX-1 and from page 229 in 
the MSDGC's 1977 Facilities Plan Update Supplement. They 
were revised and brought up to date in a conference with 
MSDGC staff representatives on March 14, 1978. 

The cost of all MSDGC improvements was assumed to be 
spread throughout the MSDGC service area on an ad valorem 
basis. Thus, each baSin's share of the cost was assumed to 
be proportional to the share of total district assessed valua- 
tion in that basin. 
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For locally funded improvements, the estimates for 
local sewer upgrading are current 1977 values (from page 
229 of the MSDGC 1977 Plan Update Supplement). For other 
local improvements, the estimates in pages XI-18 and XI-19 
of the MSDGC overview report are as of January 1, 1975 
(also updated). Where applicable, costs were also up- 
dated at 6 percent compounded for the intervening period 
to January 1977 levels. 

The costs of local improvements were allocated dif- 
ferently, depending upon the particular type of project. 
Local sewer upgradings required as supplements to the 
Tunnel and Reservoir Plan (TARP) apply only to the 49 
communities in the TARP area. A basin's share of the 
total cost of these upgradings was assumed to be equal to 
the percentage share of the total TARP area assessed valua- 
tion in TARP communities in that basin. 

For local sewer improvements outside the TARP area, 
the costs were allocated to non-TARP communities in each 
basin in accordance with their share of the total assessed 
valuation for all non-TARP areas. 


3. Phasing and Operating and Maintenance Costs 


Table 19-33 distributes capital costs within 5-year 
time frames. Annual operating and maintenance costs are 
also shown, which are based on data included in current 
reports, where available, or from data furnished by opera- 
ting agencies. In their absence, they were estimated based 
On information in Staff Paper No. 20, Wastewater Treatment 
Processes and Cost Data. 

The cost for bonded indebtedness of previous system im- 
provements is not included in the operating and maintenance 
costs listed in Table 19-33. 

The costs for constructing TARP II are included in Table 
ie agi 

Construction costs do not differentiate between grant 
eligible and local shares. 


4. Local Costs 
Table 19-34 shows annualized local capital costs. 
5. Increased Costs 


Table 19-35 shows the estimated annual increases in waste- 
water charges per household for residents in the basin by 
county and for the baSin as a whole for the previously de- 
scribed improvements and/or expansions. 


b. Point Sources 


Costs for proposals contained in existing facilities plans 
and needs analysis reports are highlighted in Table 19-1l7d. Re- 
ductions in water use could result in possible reductions in 
capital and annual operation and maintenance costs for wastewater 
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treatment facilities, depending upon the amount of water use 
reduction achieved and its corresponding impact on wastewater 
flows. However, it is impossible to quantify the cost savings. 
The additional cost for installation of post-treatment aeration 
facilities will vary greatly depending on the configuration of 
existing systems and is impossible to accurately estimate. The 
cost to extend sewers to serve future growth is either included 
in existing facilities plans or will be borne by developers. 

The costs for high performance operation of wastewater treatment 
facilities is included in existing facilities plans. Continued 
in-stream sampling and monitoring is not expected to require 

any additional costs beyond those incurred by the state and local 
goverments for water quality monitoring. A ban on the sale of 
high phosphate laundry detergent will have minor administrative 
costs and will probably slightly raise the prices of detergent, 
but these costs have not been estimated. The elimination of 

the 1 mg/l phosphorous removal requirement for plants not tribu- 
tary to the Ghain of Lakes would result in a capital cost savings 
of $4.27 million and an annual operating and maintenance cost 
savings of $2.35 million. Plants which will no longer require 
phosphorous removal are shown in Table 19-32. Costs in Tables 
19-32 and 19-33 reflect these savings. The additional costs for 
sufficient nitrification to enable plants to meet the in-stream 
water quality standard of 1.5 mg/l are impossible to stimate. 
Secondary treatment processes vary throughout the basin, and 

each accomplishes a varying amount of nitrification which can 

be determined only by sampling. In addition, the wastewater load 
to a plant in relation to plant capacity affects the degree of 
ammonia removal. A further problem is that the plants need not 
discharge an effluent containing 1.5 mg/l but rather one which 
does not cause in-stream ammonia concentrations to exceed 1.5 mg/l 
beyond a specified "mixing zone". The amount of ammonia which 

an individual plant can discharge must be determined for each 
facility and is dependent on existing receiving stream concentra- 
tions of ammonia, streamflow, and plant flow. In view of these 
numerous uncertaintities, an accurate estimation of costs was 
deemed impossible. It was assumed that the IEPA will enforce 

the ammonia standard on a case by case basis after careful evalua- 
tion of the above considerations after which costs for facilities 
may be estimated. 

Costs borne by the public as a result of recommendations for 
miscellaneous, industrial, and other wastewater discharges would 
be secondary in nature and probably minor. Accordingly, they have 
not been estimated. 

The costs for control of combined sewer overflows, as estimated 
for the facilities at Batavia, the Sanitary District of Elgin, 
and the Aurora Sanitary District, are shown below. 


Facility Capital Cost Annual Operation and Main. 

Batavia Included in Facilities Included in Facilities Plan 
Plan 

SDE $ 12,490 000 Unknown 

ASD Ss? 9610704000 $110,000 
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The implementation of the Sanitary District of Elgin 
and the Aurora Sanitary District plans is uncertain and prob- 
ably will not occur before 1983 based on the current IEPA grant 
priority numbers of 849 and 875 respectively. The Batavia 
plan, which is tied to expansion of the existing facilities, ; 
has received funding. 

Table 19-33 summarizes the impact of the recommended plan on 
costs for individual treatment authorities. 


Ds Nonpoint Sources 
Agricultural Runoff 


Agricultural croplands presently total, 239,900 acres in the 
Fox basin. This will decrease to 210,800 acres by the year 2000. 
In order to eliminate or reduce agricultural pollution from crop- 
land, BMPs are targeted for implementation by the year 2000 on 
140,700 acres at a total cost over the years of $23,940,000. Al- 
though a comprehensive farm plan would include a wide range of 
BMPs, the following four practices and several combinations 
have been recommended for implementation: conservation tillage, 
contouring, terracing, and cropland conversion to pastureland. 
These BMPs were selected because of their direct effects on 
water quality as well as their ability to reduce soil erosion. 

Of the above total costs, $10,613,000 represent initial in- 
stallation (or capital) expenditures for which grants may be made 
available from the federal government. The cost-sharing ratios 
are not yet defined but will probably be on the order of 50 per- 
cent. The balance of $13,327,000 represents operating and main- 
tenance costs to the farmer over and above straight row plowing. 

For estimating purposes, it is assumed that the BMPs will 
be installed to incur total expenditures of 30 percent by 1985, 
70 percent by 1995, and 100 percent by the year 2000. 


Urban Stormwater 


Methods for controlling urban stormwater runoff pollution 
include street sweeping, catch basin cleaning, performance zoning, 
use of pervious pavements, increased vegetation, grass waterways, 
wetland storage of stormwater, stormwater detention, and erosion 
and sediment controls. The goals of a 25 percent decrease in 
pollutant loads on existing (1976) impervious surface and a 50 
percent decrease in pollutant loads on impervious areas built 
between 1976 and 2000 are to be achieved by combinations of the 
above practices. The cost of the mix of specific practices which 
would meet these goals is dependent upon the practices selected 
and the intensity of their indivudal use. An estimate of the 
total cost based solely on street cleaning utilizing vacuum street 
Sweepers iS $56,327,000 through the year 2000, increasing from 
$1,338,000/year in 1978 to $3,560,000/year in the final year. 

The frequency of cleaning streets with vacuum sweepers averaged 
about once every 6.25 days during the year 2000, excluding the 
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three winters months of December, January and February. The 
above costs did not include street cleaning in combined sewer 
areas where the stormwater runoffs would be treated. Naturally, 
some street cleaning activities would be required in those areas 
for sanitary or public relations reasons. Costs for that 
cleaning are not included in the above figures. 


On-Site Disposal 


The costs for recommendations to improve on-site disposal 
systems will largely be the responsibility of the individual 
owners of these systems. This private cost will vary from case 
to case and is impossible to estimate. The cost for extension 
of interceptor sewers to serve problem septic areas is included 
in existing facilities plans. Collector costs would be the 
responsibility of the homeowners benefiting from the new service 
and are too variable to estimate. Minor additional administrative 
costs to county health and development authorities are anticipated 
but are too small to estimate. 


Other 


The costs for implementation of recommendations concerning air 
pollution, sanitary landfills, materials storage, and de-icing 
controls would be minor or nonexistent and have not been estimated. 

The costs for slotting of dams on the Fox River cannot be 
estimated until the feasibility of such an alternative has been 
evaluated. 


d. Boundary Conditions 


The costs for improved Fox River water quality as it enters 
Illinois would not be borne by the residents of the basin. It 
is likely these costs could be substantial and are evaluated in 
the 208 plan for the southeastern Wisconsin area. 


e. Residuals 


Additional treatment plant costs could result from recommen- 
dations calling for use of sludge as a soil conditioner and for 
treatment of septic sludge at existing municipal plants. These 
costs have not been estimated because of their site specific 
nature. No other substantial cost impacts are expected from 
recommendations on residuals. 


£—f. Groundwater 


Minor additional costs which were not estimated. 
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g. Inland Lakes 


Costs were not determined because they are dependent upon 
the scope of any proposed projects. : 


rL. Mining 


Minor additional administrative costs are anticipated but 
have not been quantified. 
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FOX BASIN 
19.12 WATER QUALITY CONDITIONS IN 1983 
a. Introduction 


Public Law 92-500 includes the state ment "Wherever attainable, 
an interim goal of water quality which provides for the protection 
and propagation of fish, shellfish, and wildlife, and provides for 
recreation in and on the water be achieved by July 1, 1983." The 
water quality standards of the Illinois Pollution Control Board for 
General Use streams, such as Fox, were adopted to "protect the 
State's water for aquatic life,. .. . .primary and secondary con- 
tact use, ....." ThiS Commission is’ using ‘the Illinois Standaraay 
as modified by this plan, to judge compliance with the 1983 national 
goal. This chapter assesses the feasibility of compliance with the 
dissolved oxygen and ammonia standards in 1983 in the Fox River 
Basin. 


b. Assumptions of Changes in the Basin 
(1) Land Cover 


Land cover estimates for the years 1976, 1983, and 2000 are 
summarized in Table 19-36. It may be noted that impervious 
area is forecast to increase by 33 percent from 1976 to 2000. 
Also forecast is some shifting from cropland to grassland. The 
cropland areas listed under "conservation" indicate those lands 
where additional soil conservation practices are expected to 

be implemented. 


Table 19-36: Land Cover Changes 


Area in Square Miles 


Cover Type 1976 1983 2000 
Lowland BBY / sy! ia, 4 175.4 
Cropland PA Tayi) Phe Pat] 2249 

Conservation (0) RES (1565.0) 
Grassland 421.8 428.9 444.7 
Impervious eps) je eeaae sic 


(2) }iGrban ‘RunoftficontraL 
Management measures are to be implemented with the objective 


of reducing runoff-related pollutants from existing urbanized 
areas by 25 percent of loadings found to be present in 1976. 


AB! AGT 


The loadings from areas urbanized after that year are to be 

reduced by 50 percent of 1976 loads. This will result in an 
overall 27 percent reduction in urban runoff pollution loads 
by 1983, 


(3) Point Sources 
Effluent characteristics of major point sources modeled for the 


Fox Basin are given for 1976 and 1983 in Table 19-37. 


Table 19-37: Fox River Basin 1983 Condition of Point Sources 


Flow BODs NH3 ~~ Soluble P04 

Plant Name Reach (cfs): (mg/?) (mg/1) (mg/1) 
Algonquin 370 iD 20 Tiras, Feo 
Antioch eis 0.94 10 LOSO Ono 
Barrington Zi) 4.88 10 Bhs Be) Eis 
Batavia 480 2 27 20 OO ibeuls 
Carpentersville Kimble Hill 370 PEHCASS SEeDPeOrUsT 
Carpentersville Main 37.0 922764 20 dieyake LAD 
Cary 310 246 20 Us aD 
Crystal Lake #1 and #2 310 6.87 10 9.14 125 
Crystal Lake #3 310 eS e 10 4.0 OR7 1 
E & W Dundee StU O762 30 A APE in. 
Elgin North S170 102 20 i oft) thos 
Elgin Main 5 Um Ot 10 4.0 Sac) 
Elgin West 370 POH Ass FELD .OsUmT 
St. Charles 480 8.96 10 Gee. ‘Pele 
St. Charles Skyline 480 Cece Dee aU 
Wauconda 310 E305 10 4.0 0.80 
Woodstock North 31 4.19 10 EOS9 0.80 
Rollins Sewer & Water 430 Orzo lel) Z2a56 0.80 


Round Lake Li] PRP ArSehaLe O1U T 


iS os aye 


Table 19-37 (Cont *d .-) 


PLOW" eBODs NH3° Soluble PO4q4 


Plant Name Reach vowe, (g/t) (mg/1) (mg/1) 
Fox Lake dee 1 Doar 30 4.0 0.80 
Fox Lake 0O.C. P21 UTS 153 a Oa O27 
Fox River Grove 310 Peo 20 Teh dese 
Geneva 480 ew 20 10.0 £5 
Hebron 106 eo) 30 2 eer leo 
Island Lake 310 ibe ipl 20 13 d Bes) 
Lake-in-the-Hills 310 1.49 10 es SU 
Lake Villa ery 0.38 20 sy 0.80 
Lake Zurich N.W. 270 See fh Sib I Kies 
McHenry 310 5e92 20 sh uA 5 
MSDGC Streamwood 360 POHVASS E*De OF7USt 
Richmond 106 0.24 30 SeL 0.80 
Valley High Nursing aus Vole 10 ACES 0.80 
Wonder Lake 31 PLANT NOT CONSTRUCTED 
Morton Chemical 310 0.50 1 E30 Ore 
Illinois Youth Center 480 0.86 8 ae e OL2 
Fermi Laboratory 480 C207 6 Gas Ds oo 


c. Expected Water Quality in 1983 


The water quality model was used indirectly to estimate 1983 
water quality conditions. Results of 1976 and year 2000 First Test 
Plan served as the basis for estimating 1983 values. In the process, 
pollution loads to the river were calculated for each of those three 
years. These loads are reported in Table 19-38 for 13 reaches, along 
with the water quality ratings for dissolved oxygen and ammonia 
associated with the loads. The ratings for 1976 and 2000 are from 
previous water quality modeling results. The 1983 ratings are 
informed judgments. 
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TABLE 19- 


Reach 31, Nippersink Creek 
at Thompson Road 


Loads & Ratings Lo 76 

Phosphorous, 20 
tons/year 

BOD, tons/year 369 

Ammonia, tons/yr. 50 

Dissolved Oxygen Good 

Ammonia Good 
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1933 
iD 


290 
64 
Good 
Good 


Reach 113, Grass Lake Outlet 


Loads & Ratings P76 

Phosphorous, 106 
tons/year 

BOD, tons/year 11606 

Ammonia, tons/yr. 156 

Dissolved Oxygen Exc. 

Ammonia Exc. 


Reach 121, Fox River at Johnsburg 


Loads & Ratings 1976 

Phosphorous, 188 
tons/year 

BOD, tons/year 12882 

Ammonia, tons/yr. 346 

Dissolved Oxygen Fair 

Ammonia BXe. 


Reach 300, Spring Creek 


Loads & Ratings 1976 

Phosphorous, 4 
tons/year 

BOD, tons/year he 

Ammonia, tonS/yr. wi 

Dissolved Oxygen Good 

Ammonia Good 


ross 
150 


12610 

Pag fhe} 
Good 
BxXC. 


5033 


Good 
EXC. 


hs So eles 


Reach 106, Nippersink Creek at 
Nippersink Lake 


Loads & Ratings at eet J 2.000 


Phosphorous, 56 36 38 
tons/year 

BOD, tons/year 849 562 688 

Ammonia, tons/yr. 91 89 ae 

Dissolved Oxygen Good Good Good 

Ammonia Baca XC. 1 Exc. 


Reach 117, Squaw Creek Outlet 


Loads & Ratings TIO LI oageeneU UG 


Phosphorous, 18 8 fi 
tons/year 

BOD, tons/year 240 12:1. 11 9 

Ammonia, tons/yr. 80 a2 10 

Dissolved Oxygen Good Good Good 

Ammonia Bad Good Good 


Reach 270, Flint Creek 


Loads & Ratings LSyh6 19.33....2000 


Phosphorous, 18 16 14 
tons/year 

BOD, tons/year aie 216 2:23 

Ammonia, tons/yr. 66 38 105 

Dissolved Oxygen Good Good Good 

Ammonia Poor Fair Bad 


Reach 310, Fox River at Algonquin 


Loads & Ratings 1976 1983 2000 


Phosphorous, 242 210 206 
tons/year 

BOD, tons/year 13788 7516 

Ammonia, tons/yr 504 439 582 

Dissolved Oxygen Fair Good Good 

Ammonia Good Good Good 


Reach 340, Tyler Creek 

Loads & Ratings 1976 
Phosphorous, Digs 

tons/year 
BOD, tons/year 147 
Ammonia, tons/yr. ibs 
Dissolved Oxygen Exo 
Ammonia Fair 
Reach 370, Fox River at 
Loads & Ratings 1976 
Phosphorous, 320 
tons/year 
BOD, tons/year 14880 
Ammonia, tons/yr 891 
Dissolved Oxygen Fair 
Ammonia Good 
Reach 480, Fox River at 
Loads & Ratings 1976 
Phosphorous, 378 
tons/year 

BOD, tons/year 15820 
Ammonia, tons/yr 1059 
Dissolved Oxygen Fair 
Ammonia Good 


TABLE 19-38 (CONT.) 


A ae a7 BY 3 

826 
Fair 
Good 


Montgomery Dam 


PO G85 
384 


16384 
1131 
Fair 
Good 


View 
2000 
cil 


9653 
1309 
Fair 
Good 


2000 


404 


11183 
1621 
Fair 
Good 


Reach 360, Poplar Creek 


Loads & Ratings 


Phosphorous, 
tons/year 

BOD, tons/year 

Ammonia, tons/yr 

Dissolved Oxygen 

Ammonia 


Reach 430, Otter 


Loads & Ratings 


Phosphorous, 
tons/year 

BOD, tons/year 

Ammonia, tons/yr 

Dissolved Oxygen 

Ammonia 


ibe As 
an 
158 
a. 


Good 
Good 


Creek 
1976 
is 
196 
25 


Good 
Fair 


187 


Good 
Fair 


The goal (expressed in terms of achievement of water quality 


standards) is considered to be met satisfactorily when a rating of 
"good" or "excellent" is achieved. 


Excellent 
Good 


the time or more. 


Fair 


dissolved oxygen remains above 5 


the time or‘ more. 


Poor 


dissolved oxygen remains above 5 


the time or more. 


Bad = 


dissolved oxygen remains above 5 
percent of the time. 


Assignment of these adjective 
ratings was based on the following criteria: 


mg/l 85 percent 


mg/l 70 percent 


no dissolved oxygen concentrations below 5 mg/l. 


dissolved oxygen remains above 5 mg/l 95 percent of 


of 


of 


mg/l less than 70 


In any reach where the dissolved oxygen drops to zero, the quali- 


tative state of the reach is lowered by one category. 


Ammonia ratings 


are baseca on a maximum concentration of 1.5 mg/l for the same criteria 


dR a oh 


as dissolved oxygen above. 
The standards for dissolved oxygen and ammonia appear to be 
met or not met in 1983 as noted in Table 19-39: 


TABLE 19-39: AMMONIA AND DISSOLVED OXYGEN RATINGS IN 1983 


Stream Reach Dissolved Oxygen Ammonia 
Nippersink Creek silk Good Good 
Nippersink Creek 106 Good Excellent 
Grass Lake Outlet ass Good Excellent 
Squaw Creek ely Good Good 
Fox River: Johnsburg 121 Good Excellent 
Flint Creek eerLo Good Fair 
Spring Creek 300 Good Good 
Fox River: Algonquin 310 Good Good 
Tyler Creek 340 Excellent Fair 
Poplar Creek 360 Good Good 
Fox River: Valley 

View B70 Fair Good 
Otter Creek 430 Good Fair 
Fox River: Mont- 

gomery 480 Fair Good 


The "fair" rating for ammonia in Reach 270 represents an improve- 
ment over existing conditions largely because the Barrington plant 
is expected to be operating ammonia removal facilities by 1983. Point 
sources will still account for 71 percent of the ammonia load to Reach 
270 in 1983. Further improvement may be expected when the Lake Zurich 
Northwest plant implements ammonia removal. 

The "fair" rating for ammonia in Reach 340 appears to be the 
result of surface runoff from cropland, grassland and impervious 
sources. Improved nonpoint pollution control practices between 1983 
and 2000 could help to improve this rating but probably won't be suf- 
ficient to achieve a "good" rating. Modeling assumptions concerning 
ammonia loads from nonpoint sources in this reach should be carefully 
evaluated. 

Reaches 370 and 480, the two most downstream reaches on the mainstem 
of the Fox River, have both received "fair" ratings for dissolved oxygen 
in 1983. Although upstream reaches have good water quality about half 
of the oxidizable materials entering Reaches 370 and 480 comes from 
boundary conditions. The loads from boundary conditions keep these 
reaches in a stressed state and the impacts from point and nonpoint 
loads within these reaches causes dissolved oxygen ratings to be 
Stato POSssible alternatives for’ improving “the: “fair” ratings to 
"good" include the slotting of dams to increase flow velocity and 
thereby stream assimilative capacity and the enforcement of 10/12 
effluent standards to decrease point source loads. It is possible 
that assumptions concerning wastewater loads to point sources in the 
Fox basin may be overestimated based on recent population forecasts 
from the Illinois Bureau of the Budget. If this is true, point source 
loads could be lower and effluent quality could be higher than assumed 
resulting in a better water quality rating. Further examination of 
this possibility is needed. 
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Reach 430 received a "fair" rating for ammonia in 1983. Vir- 
tually all of the ammonia reaches the stream in surface runoff. 
The implementation of further nonpoint pollution control alterna- 
tives should help the problem but not enough’ to merit a "good" 
rating. As in Reach 340, modeling assumptions concerning nonpoint 
ammonia loads should be reevaluated in the light of site specific 
data if possible. 

Although phosphorous has not received a rating, it is still 
an important pollutant since it is the limiting nutrient in the 
Fox basin for algal growth. Phosphorous loads from point sources 
below Johnsburg Road will increase but this will be offset by de- 
creases in nonpoint loads. The impact of increased point source 
phosphorous contributions was discussed in Section 19.09. Assumptions 
concerning phosphorous loads from point sources below Joe Road 
should be reevaluated in light of site specific data. 


d. Evaluation 
On the basis of the preceding analysis, it appears that the 1983 


goal for dissolved oxygen will not be met in Reaches 370 and 480 and 
the 1983 goal for ammonia will not be met in Reaches 270, 340 and 430. 


13 = Lon 
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